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h nil ij\ 4k\&$ 



Lc Li j i -»a Li p-A Vj i LljLoj l_La Sijjtil ^\ 
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(j! VI .3^a *Lui5 diiil! ^ ^Jl I^Lblj 
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6..iiAsnJI CjIgjiJIg qLujuUI 



. <( ""^J l**t < \^ 

3j-o>II (jXiil! (1048 -973) ^jjij-j-JI j-a^-I (j-i Jljj^o (jLejjJ! ^j! ^ii 
.«ja^*_tJ!j 3LpJ! ( _ ;r a i ii U (jjjLaJI» i_o~L^s (_LlL>J! j«JL«J!j 

^ mi a La ^Jl L_ilj>.j Laj I J^** 1 ) - i CjLjLu jj-a (^P^J^ Or^- ^° L)! 

^jjji La ^1 «La_L>.Ll jLU La ^1 njuujl J* fJ 3 Oj-^l^ ' fl.. 

(jjil_L>.VI (j_a J I a LxjLa . oLjajIV aj Cj La j I V a d * '** jj (Jj^ (jr^ 
4j<-aL>. i^j^/I L^Joj^ji ( _ ;r 3 I J « i >■ i i Lt-LHJ>. dJJ j £-aj ' j' j-i^/lj 

: Ljlj oil LtjLajv L^jj/Ij (ji^-j i(_p3j^L! (_y><-!l i_s^L«JI Ij^p-I ..2jl>-Ij 

(jf V! . UjLa JJLaj (j-a L&*;Lo-l (j-cJc-c^ jLtaJI Lai i« !_4^J! 

sLilL^ i—iJJjj i«Ull ^ i*C 1 11 J j 1 ■ ■" 
jj-a 4 _ ;T j-«-a I JL&J . CjLu {jja joJLc d i>i i^j d 3 ■ 1 VI ^jl 3 T p* (j-a jqJLc (j_u_jjj 
(jr jt i4jj!j ^^Lal (j_a 4-j£ Laj «LU <j-u £-«j*-a CjLiIIIj -J-i^ SjLs-^JI ^Ln-a 
-(_£_a^>J ! (jlsjVI i_3^Lc.->l I jLcj 1 L^j J LtAJ ,_psjVI ,j-a ^Li^sl 

. (j^-AJJ CjLLu^j-ij 1 n JLC. jj-a ^Llo La I 0 ^ * ^ £_u*£U J ^j^jj^LlI JLu-u^l ^Jt 
■ (j .1 n ." i l l 4j>jI/Ij ^ Ml JL>> 1 ^OJ uLs Ml L) : 

lilljj i^fj^o (Jtj La (_p3jVl (j^Lc SLl>JI 4jIjLi (jl CjI aJ 1 nil (j- 3 

(j^JUlII t^aielJ! j JjL^T ^j33 ^ ^jVl A^pJ! cljLulSLI! (jV j-kiJLi 
(jl£j i4_uj/ (j^ooLa 4-jl n 1 u q-*.j <_kl I J I i_iJl ^l^s* J_La VI j J laJ j<sJ L^jl ^1 
jaj . ~il .^",,.11 ^3 n_JajJI (_y»laJI ^Ir i*U! Jj^/I I Aj^Ia 
j^)^ ^jlj . «G1 ^- l> .j <L>*LLaj L^_La j»xa_j 41 )LL>.tj ^LaT j^paj^M ijr l^ O-L^LtJ 

iJ3 _3 jJ^jso d la 5 ) CjLjj-ti_>J1 z JLi jjl . . 1 j i n i a 1 j i iM jLlsd JL^£ 

MjjJ! j_jjLlII ^L-a- 1 to ^j^l cjLjj^>JI jj^^' a ..(_psjV! (jy^Lc SLpJI jjjLj 
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6..iiA«nJI ulgjjJI £0 hi mill <vlrln ig qLuuUI 



yLajJI (_L-*-l (j-o I j c I j i a (jlsj^/l (jlr 3-J-><J1 CjLuLCII 4-j3 CjIJj 

II 



I j -i - - ^ * ^jl (j^_o* jJ j_j_>J 1 ji£,L_u i^tjjQJI jj-* 3 3l_j_>J! t—^l tjl^j 
(jjoLa 500 (^Jl Hlm o&L* 2000 j_La (jUjJ-SJ! JjVlj^jVl oLl^JI - I 

^Lljl 2_J^_J J SB * Ci^J ( nl jjlajVI £LJjLj lj^>" 4jjjJs3 3jH3 (j?""*^ i^-U_u 

tjjjl itl ( d i ga 'j ((jj-iLa t—flJl) tj^ji-i 3" tJ w ' ^ ^ ^ Jl^Jj . cli^ iJ? j>.^J^_j_>J1 ^tjjLttl 
. cLtejIdIj *jj ' a 1 Cr^" ^^tH* 1 -^ J^H 1 -^ tj' ^ * rt ^ r < ntl 

200 (^Jl 5_L^ oj-^- 3 500 O-* ( 3 v ' 5 11 SL^JI) ^jj-JLJI i_^i>JI -2 

(_£jj>.i ^1 islia-ujijJI CjLuLCII (j-a 3|_l>JI Cjjjlaj 4-l3j i4_u-u Q^jla 

. 1 1 1 J 5 «J j^t 

70 (^Jl 3 o , „\ q^A* 200 6-° ( 5 ta ...j- It 3LpJI) ^jj^-iil i_^>JI -3 

. 3l_j_>Jt jj t^" ^-yj JU3-° i4_u_u (Jj-lLc 

JL3j (^Jl 2_u-u Q^t^- 0 70 (j^s (SiuJjJI SLpJI) L$jjj'J'"H '■. claJI -4 

. CjLljjGJI '"'J SLj-><JI Cjjjlajj 4jJi-lL>. jj i at 4_l3 CjjLu/ 

OtjL£ H I L$_ol_»-aJ ^-itjj (j^J f<S-t jls .. L#j.jL«-aJ (_p3jVI 

: I4^jS 

ji SjLjjJI 4_uj/ 30 jjjl2jJI ^— il i n'v ^ jj a J-" 1 -*^ 4jum 5568 (J^L>- 

jjjl^LIt 3l_o* cLt^ ua2 't ^ jjl ^j.ajjt J_S3j i I 4 (jjjj^ ^j-a I g-t^ La j-l JLdJ 



I I 



6..iiAanJI CjIgjiJIg qIuuIII 



dJJi ,j_o J 1 -r~ U jIjJLU (ji^. LI SjJI dil3 4-Lc c.iil-Wj (_$aJI (j^J! 

5568 <_L^3 (^jJ! <jiLCJI dili cIjLo jlS^ jl.tStl jl£ IjLa njajjiLJI 

j t 3 i < .1 I I 1 36 j j '*» (Jjja ^Lo- ^-^"1 1 Ltjj jl lilta (jl^ ! jlj i3JLm 

14 (jj-jj-SLJI liUi (j_a 4-j-3|_lJI 4-l2-JI 4 1 i u i Oj a 5 ' I aK (jj^JiJI JJlC Jjj^ 
dJJj £_a ((_gjjJ! (jjj-!l j'j-2-*J 4 j n i n'ltl) 12 (ja-jj-SUI j £ L-'i> 4ljLiLtL 

!_»->■ jj (JjjSJI oW- 5 ^' ^^"-^ S-^'^'jL^^' Cr^ I ^1 

^JLSl (jl (j-C 4_i_a-L«JI Cj!j_jJl^jJ! ' " i a uiaj i«lj_oJI ^1 (jjjjJiJI i 3 

i_4jj_3j i4_j_2jj^V| i_j_oJl>JI ja-JLal (_y3 CjJl>.j La (^yjfc Sjj-^uj i h->J LLoj 
J^L> j ' a II j i uVI SjLaJI iJr ^ CjJU>.j cH - " pi i."'tVI LLoj LjJLa 

.jj^UI 

(j-oj .3-jIlXj (jjjLaJI j»jL3| 4j .iaju (jl i_J tajj t_!jjSLLI jtjjLUI 3*;ljj3 
j_J-aj (J^*- 1 o' LjJj' ' 'd)~3^' J J 1 11 £ol_j-»JI J i ill i n" J-JJJ-i '(<u 

I * tl (j_a |j_u (jlj i Vlsc-^jja q n*C ♦ i (j] 1 'nlf (jl-3 i 4_o*^J^_j_>J I JjjLlaJI 
i jj>. Lba ji^ir (J£ (jx. ij^j^/l LlSjLlxj £j\ t~ i u i (jlj i J_j^>J,l ^1 4-La j j i n i 
• L_<3 4- l±u> ^jJI j LaaJI ^ iljL9-VI (jx j2j La j muTrt 

jC-lJ-SJI ' i S ***' * i L\ J_l (^y^ 0-lJL>JI jcLtJI (J ♦ mi aj ^''^i'"" 4 L)j-u3L>. 
dJJ j £_a j i ii " j La (jl J^-J J_2Jj ' J J J T* U cr^ Lax^ jlli?^/l j<u i^J^^/La 

j<U l4x-lJ-iUI J J II (_y£ CjJJS-jl (_yjJI JLuLu/VI 4-u/lj.S JJ* jj'lTJ II J I ill I n'ltl 

LaxX. jj^VIj ^Ji^^/I 3-i^^aajJI <_ . i nl^jjl j<u i^jj^ill CjL>-j jj.1 ^<u i a^£L!l 

4isjjL i4iii>JI ( _ ;r 3 liilju jjylitJll LajLa njL^ijVI j^iaj (j£, LuJl>>j I jlj 

4-j-il a i n -»JI 4 Lajl ir-i-e-i (jLjijVI *L>. («-aj (_7^°_3 ' (j 1 -^ lS 1 -^' 
UejjL i^l mi V I" i n_l lil) S (jlalJ I (jlf 43jJl^J 2 j l a] 1 1 I d"n ui aj 2 jl?<tl 
4^ jLs. Jj LujJI (jjSLj (jl (_Ll3 04Jl3j ill Jl>.V LcjjL jl i^tjjLlII (jjs Juul 

.(jrliuJI i^VL (J-lst i ulll (jic Sj^La 
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6..iiA«nJI ulgjjJI £0 hi mill <vlrln ig qLuuUI 

( _ ;r L-»J!j <LxJjj/Vl£T iCjIjjI (j_a I jj'a La £-«j>.j islxjJLill j^-l2J! ' . u^ullj 

4j^Lj ^cjjLlI! J-lS La j^lS pj i (j-o-iiu JijJI pJLtJIj £ Lj-iV 8j LuajJ I 

. . 4_u Jjt_a »l j Mil ^_^JLc (_£^j_>u V J^lS 
. . 4jjj*j>. sLaijj/ Ij CjIjjI L$j 
. JjJL>J! (j-a Cjljjij jj^jJ! (j-o (jr^J 4jtlu/l L$j j^j^S 

(I - jSLi) 

CjIjjV! Cjli j-jlJLtLa 1 jj 1 a c SJi^Lj (j-Lc J.S p j ■ u2ul\ I jufcj 

3_,L£ 

4_LajVI jj-a Sij^la <_iLi>.i (J!>L>- itfLj^a <^>3J-I jl ' ^ ^<- 0 5J-Jt ^^O" O"^ tAJJ-SlI 
( _ ;r 3 O-ajTljjJi , 2 a I fc» M U (jjjju i_3ygSL!l jK 1 u jS-J p-!j • 4-a.ijJLll 

p j~ La 1 3e a 0>J « LuS/VI dilj oU^jj ip^jlj jlj pjtLLaj 1 a^£j*| CjLlusj I 

jl i2_ijjI j-a 1 SygSUI cjLtyS jLi^. ' . 1 gj (jL^ La Sx.j.,^ I j ~'a \ ^yLc jlcLu/j 

i3_jj-j_>J1 ^^LaVLi ^J_aj^a ^La jl 3_jjj*_t-£5 ^La^ jj-* L^A2j_oI jj-a Ja^i 1 ■■**' * 

j ^ «Lil£L*_u ^J^l ^_a c^>o ^ j ' ^ j (jy^* * L^^j Jj t—ii^SLl! ^La ^_^3jj 1 j£Laj 

(JLLs LtitjjLj ^Lscjj/ Lg-La (J£ (Jix-i ""'I ajJaJI I a b 3e a (j^ 1 Litjjso jl 
(jj-^Jij La Ijji^ I i-fl^SLII dJJj jl dilj ^Jl I a-Jal . j»JLaJ! 4jlr 

. p ^ i^ l 1 1 1 a (_y3 p-aLj^a 

tfJ_Lc ' " 1 a 3 j La-a Jjul ^1 jLi^uV! ^ljjLLi i a^SJj clsjLc ! jSLflij 
JJ V (jL^J ijLajJI ^J^-lj-x ^.a <LLvj-a i_3^SLJ1 j ' ♦**( t nlj jj-laJI 

3jjj5tr«JI CjljjVLl-j^iflJI ( _y3 ^LlLc J^ic La j» jj3|-3jjLaj>J! CjIjjVI 4 j a 1 n"l jx 
CjIjjVI Lalj .djjjijj! ^gjjajsJ! j-i^aaJL tLfcj-i^ag (jam Neoliths SjbjijJI 
3jjjaj>J! CjIjjVLi (.'hi .1"'^ 11 Sa^SuM (_ya I gok: jJlc (jjJIj i^jj3^! Sjj^tjJI 



IS 



.j«_ij-2J! ^jljoJI j_LajJlj I . ^ <i i nj Palaeoliths 4_«-iji2JI 



c^jL£ La-ilj iju>.!j |_gj »-3. j i tiJLLa (jSLj j«J 4j| q^Io-LJ! i_lJj j I Ij-^jj 

^ o c J d 5-Lm Lax. I fljj ua£ j^uilu icL*_)Ljj_a 4.4-1JL9 4jj^?ej>. jj < a£ ijJLak 
.j»Lc J'C i"i_t JoLa-i^M i3jjjc->JI 43tj.il <b <-~< * r i<-> (_gjJ! ■ t— 1 1ll J o^tj 

<> j < tl I j a <j^jJj <j£LaVlj J^LJ! JJjtj £-a 4j! " la a. j I Jl2Jj 

. cj-ujI<J! cj! ju ic-i^Lnjjj Jj i iLxjjiill 4jjjtr»JI cjLaLSiU! (j-oAj (jLa 

(jL£ lLj i Lj I till j fijl^l (jr^ cT*-*- 0 1 ta T LJuj lil 4j! dllj lJ lxja^ 

J | ^ < -^^ * i (l> ja j tliJi (J7^- w ' ^* 1 ' tjl ^J*- 1 J A^jJLsVI 4-ULJ ^3 LiJSJjjG ^ l"l**< i 1 

4JLiLa cJ^5 lHj LS-iJaj w La i_£L$£LJI 4_j_u3jt . 1 J^£Laj 'J-^*' iLa*4J 4_loju i j La * 
dJJj Ci o i ujj . L$j1 JLi SjHil i4_LjjLj j ' tj-^' i^-Jalo LLaj JL? ***' ' "*** 

lLLLj 4-j-m lj ii_j_ljj_1J!j SLtLUaJll £-aj ' L^jLal uu^l jj^Lal <. . . n-fcj CjljHil! 
4_jj_lJ! 4 1-r i ii a (jLtajVI ^ i CjjI^ jjs-V! (_pajull ^1 I J i £ut-l CjljHil! 

3j j-aJlj j". i ii U *j j 111 («u i4_Lu/ 42 000 (^jJaVl) 3 j I j AVI Sj^-oll 

J_La i«LjijjVI SjjjJI j<u i4 t UjJjL>J,I SjHillj iIjjjJjjjJI SjHillj 4j^LujjVI 
isLajJLaJI j i j j fl II j (.aac I J-jj J ii 3^SL1I j i at w j~ b L^JJ isLLu/ 1 0000 J^e-i 

j_i^c LtjLtjj ((» .3 3_Lui 2000 (^jJI 8000 ,j^a) ti^jL^JI ^j^^Jl j i^ull 

.. jujljJI 

Laj 4jjJL>JI 4 j n Ull i—SjjiiSLII Ji^ i4jjja^a CjIjjJl23 

(^Jl_J_>J1 j-LtaaJl a|j L<aj| Jju ^y^Iul j£ i Aj^Ctl j 

-j_a Jl_}j_j j i«Li^_LSj>Jl 4_La^SLJ1 jj < <a * 1 \ ^JL3i Jju , ^ 4_u_u L_ciJl 40 j^t-i 
cj3^\Il>.V1 (J£^ L_tiJCbt_j j-iiu_J 1 jj-u-o* djaLajj j^^lc (^^Ibe-i 4jI i4li_uj_At 



6..iiA«nJI ulgjjJI £0 hi mill <vlrln ig qLuuUI 

4^5c^5iij dilj Neanderthal Man (jjlLuJ! q\ i iuj) ^u-uL tf^a^cj 

m^jS {j^sajla i Lti^Lc iJjj^Li. I^jL^ 4 1 j 1 1 ii i jjj^ £t-aj tjj-J^jJI 

^_l!u jj-o tiLuj_>J1 j L^jtJI ijr s ^jL-uj^/l jj^- 4 - 1 4_lo^SLI1 cjLiL>JU 4_La_i_ul^j 

' ^'^jtl Jj_u_u Ll^ 4l_j3^Lo*VI ^La_l Lt£. ' (J-uLlI 4_l3 ipUJLl OuL^ LLaj 

I j * J o 3> td" mm* a JjjIjJaj i 4 ^^ £t-ll d 3> d * t i^jJI I JLA i n~w (j^-Jj 
I r q[£ I j^Jj . 4jjjI JU (j-a (0-C.j-II i Ij^j^^ Ul i m'i! (jl^ <U| ^Ir JjG 

(jJI Lsdj (jl idil j ,3-a ji£Li S-uL-oj^l jJLL^s jJLlj (jl jlji lil liujjjl («l«Jt 
.ijLjJ.1 (_gjL*_aj jl j Wl d "j U , „ jj| £yj_cj| dili i jjjbJI <j-a j^s-I 

I C (_£jLX-a (j-a ^H^' Jlsbjj Lx-ljj • i-Li3 i>J-J-<-u pjii" i iij V-j^-l wjl-j^ilLs 
(j-aj i J- > * ' ^ * dh^J-*-^ ^-^ri^ ^IsLiIu jj_a Latxla ^-a C^s-LiJ 4jLo* <J^3 

LLajj-iHi mi ^Loj jj-a (J-a^* Laj (j-uJ^J La_i j»£ill £^Ls (j^^-i ^ 

1^-11 ^Jj 2 a. Claj d * i ii"a 4_a_Js3 tJL^-J La_ilj i^^l^JI i la i --J Lg-ixla ^Lj^Ja 
jcjjbJI ,j-a I 'm i" i jL$j^M (_£jL*-a (j-o wjjjca J^iej I JL^J J nJj_>J,l J^a. ,j-a 

4j ^LS La ^jja- i > i -i L$J ■ U I jL^j^M (_gjL^a Cjj£ijjL9 i ( _ ;r xism ^3 (jLjuV! 

. a_a-LttjJI (jLji^II t_u!^>. (J^ls ' ^-^^J^-°_3 I <j~"^ ' 1 (JLa-^' <J-° 

^t_jjl_j j^-aj J— ^ tJj^-^ J-^ t* -1 ' 6^1 1 r*- 1 i c La-iJ-^I1 jj iajI * I J_i 
^ j i aj j 2JjL>J,! ( _ ;r 3 J . . . jL^j^/l LgjJjJ (jH^' Cj^^LscjjJ! (jjs ^jJr" i ii U 

4_jj-jj-jJ! (^-Jj-Ls CjLlljU Ci-r lit i<GjJL>J1 ^^IjlII (j-* 1 0 If (J-^J^ Ijla 

.3Ll>J! tfjuk ( _ ;r a mi ill 

t-ill i its ^jl 4^c_jjLxJI di\ dl> (j-a 3jUJL>. ^ dl> ^5 (LVjb ^jl ^liua jj-ajjj 
Jl^c r I j "' ' I (j-Lt-a-i 1 4_Lie_jj Lll I di\ fll>JI (jjs iiiJJjj aJJt ^Li^jla IjLs. 
(_Jj^>.| ' " « I j I iia-3e-j 2 j * II Cj^La- i u tl j i^jG-uJ i43ljl i^ajej <_3j^SL!l 

( _ ;r 3 JLaji . 4L>.I jda CjLoIs. f^yJt Lajjj ' LaLa-i dJJjl^ (J-"^ J-°^' • 

.~ I 'I (jJI L^jj^l jl iSjj^JJI clj^la- i nit LuJ-II k2jL>.jjJLl CjLIlL CjJls.? 

I j Lie CjIjJ^I J-jLu i_y±as (_gl ii a^SHI ( _ ;r 3 LtLiJL>.j Cj^>L»jjJI (J-uAj 
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6..iiAanJI CjIgjiJIg qLujuUI 



i n i^M a I la_«J I JK uilj iL^jljj 2 ■ '-.j * ' 1 1 CjLi^o-pJI £^ajij call 
CjL>-jjJi! i_jLaJLjt_a CjJUs-i (j-C • Sj La II I (jl g-jlaJ ' ■■ ' lill jjj . I j 

j I *->**' ^"j i(J|j-uj_aX!j 4jy ^LujjV1j (JljILj^ i aj\j w *jj J 1 I J ' aj II CjLalifc_a ^^j-Aj 
dJJjJ (j-Aj ^t^jJ' '"'*.'l> ta-^>l (j-o JjJ Lo ^Jl SjLi/^l ^ic 

(^J_lL>JI j l -«»tt (jLlJ j" i ii U 3jj-ii!l (j-a ^jjWI *j^>JI IjLcLa LgJj-»> £-23 

4_uj/ i_2J I 45 ^^e-Li Cjj JL3 SJj^Ja SjHi CjjLu/ (j^j J_lL>- ^jjj Lac SjHi e»A9 
Lol i(j|a_^aJI (jj 1 i." i < i i r^i CjIjjI I g-L3 Cjj_&jjl id jlj i"iVl SJjLaiiJI j . ^Jt 
jaJLuJI Lb J ■ aj liiljj j ( JljJI 4 i a j Sj) LjLo~l <_2jjij (_^<-JI iSjjJljJI jjji jjjill 
Cj-i\^j .4_uj/ L-oJi 120 j^e_Li I i I j 3 £-23 i(jLcujVI JJ-la3 CjIjH^ (j-a ^1 
oJ_a-i 4-uJjlU Cjlj^SJI Lj-Laj t<l j«j Jail 4-ijj-lJI Cjl^jill 

. 4jL2j 

4_LjaJa iCjLal_2_LLJ 4-2-iLu/ (_Jjj>.| (_di3 4-lLuj^/I 2jj-2JI j_Ll3 Cj«L>-j 

.3_j_L_<i,Vl SjJLaJI J_l1 La 

4-lLc. (jltaj (Jjj-JI JL^JlII (jJJ lillj 3_LLuiVl SjjjDI ,_Lv3 La CjLolie-a Lu J-^-JJ J 
3 j n frl JL^J(JI 'j^Jj Pleistocene <ZjJlj>.VI Jl^jlII *u-ul i(_p3j^/l till Sola *Laic 
i."i i i n**<^1 40j-j?e_a w 2 3 . (jl i imVI jj IaJj (ja_t-ujJU (jjjjl ^1 aUII (_£J-1 mJj-j!^ 

..^^Jl Lai jj ^1 L^llSLif 2_pJI (JLlII oLI^-p. 

CjjLu/ (jyjJI ijijlagJI 4^jj>. dj_pjl/l Jl^ (jLjU^/l (jLi (_pslj^l ijJLufcj 

.(^JLjJI 4luU j^aj (_ylll iCil a i .ill aliJt i. . i n*<j ijj njLaJJI liilj ^ 

(jU-uj" i in I ill I JLA CjJls-^/I J^jttl J^j" i ii a ijjlsj^/l (jlr SLpJI Cjijj 
3jLiJL>. d 1 1 nl i n (j-olj ' IJlA £-*-aj (j-^J .tiluJ->JI I *j j la a jJtjj 

J i a aj iQuaternary (j_jIjJI i _caa>JI) ^u-uL i.~m a i « ijaJLtll ^jjLj Jj i aa (j^s 

QaoLa ^1 J ■ aj J i_ ( _ ;r 3 4_uj/ l_aJl 200 5jIj^ I J '"* ^^jJ I - Lij La j 

<J14JJl_>JI p I < tl L^iij (_ylll (J^'j-''' liJJjj .(jj^i-VI 4_uj/ 

. ( _p3J^/l ^jjic mi ill CjLlljLiI 1 ♦ l**M 

j j*\ j"i II 5_jLc. j£Lj Jl^ (jLcujVI (jl ' aju-aJI (jj-"L=-a (j-a (jl^ J-ilj 
tilli i4_ujijli I Cjljjill Cjljj_ia ijL*j>.VI (j-a 1 1 ufj 43ljj| ir-i 

^jTi I niLULs-^l JL^-kJI 3jI Jj ^1 OjjI I j aj Sj q\ I j<* I La_i i ■■! Jj3 (_j-\_<_uj 1 JlII (jl 
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6..iiA«nJI ulgjjJI £0 hi mill <vlrln ig qLuuUI 

(j-o j3L^ t JL>-J La dJJ j (j-oj • LiLo-l Sj^t^tiU ^ "I lacj i LJLc 4jjl»->J! tfjLiT 
(^j-JjLufc) ^ 4-Ac ! jl>k: (jLuuV iJi^Vl dial! Sjiui^l S-LaJ^I J^ki La jLiT 
i(<ujl2J! (jLcujVt IjigJ (jiluJI ilLill S^uljjj j Heidelberg Man dl! ju ^ a < 

i4_lS 4-iic 1 (jLSLo (^jJI 4-i-uu Piltdown Man jjjGJj jL_u_il ^j_<a_i_u 

jl ^>*JJ .(JjjJo 4j^jj-j1J (3d>^ J-^- *5Lt*JI 4_u ijr 5 idJI j (^jJI 
jj-uLo-Vl £e_a i la i uJJjQ jji i^?e_>J1 Cl<_o^ j»o t^-jjjCiLJI jL_u_i^M tiJJ!} £c_a 

j «Lj>.1 J_i_u fiGLfl-ua O— lj>. j_a fiLtSLIj . j^l (jZuju Lu jJl 4-J j-tTu-J 1 

1 lljc-C LiljJlsl <-_)jJ1Sj (j_u_c>. ^^-3 idJJii * 0_J JL>. jL_u_il t £c_a j_a 4_u1 J_i 

u-ijJsl «Ljl_i (J^JLII (j£L<ujJ (jy^- iO-i J_>J1 jL_u_i^M (j-* 4li_<i^t_<jj>. £j\ a us ^3 
4 \ t b ^,-3 Ljl . il jl_£ (^jJI JLjjJ_Lj_J1 jL-ajj j_a oU-^aJI *>J_A ^ 4_jJI 

. jjl J-t^aJl 1 $Jl& ^jL-u-iVl (J_<jjl1j_u1 ^Iii! J_oI1 fiL*J_i_oVl ^ « ' (2-(jSLiIj)(JiL4_ij 

jl^jlII t-djlu ier x^Ul c-uaL£ ^ er'l Sj^jlII ^ Ijlj ^"i «lj 
^yJI w i * 1 i^y-cLijJI l-<-3 >JI 5_LJLu (j-olj ^^l^- ^*jlJ I Pleistocene 
.^j^ujjff ui-iLJl (3,"" Pliocene jj>.LlL1 tiiuju^Jl jl^jlII 

L^, 

Jl_Lc L^_i i _ ? _SJLjJ ' d j **' ^ ' ^ ' CjLjlojj-U (j^-i ^_<j_uj jTu.lij duL£^ ^^^UJI 

dll . J-<U1 3JLL_Lo 4jj^_J1 (^jLjJLI duL^ jjktlil CluJ_>J1 Jl^jlII 

c-JL£Lj L^K jL^jVI j! dllj iCjJLvVl JL^jlII jl i mM jj£. (_ .-r ill J_t£. Jj3 
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6..iiAanJI CjIgjiJIg qLujuUI 



(_gjJ!j axtaj ^qJL*JI 1(^3. _oJo-<j><JI jj* jjjiJl^. ^cjjLU! ££jL9j i^cjjLU! 

4_*_iLLa (j-£. tiLujLj>J! ajLLeaj (j^e-i (_£J-JI jj>.Qll cixJjL>JI Jl$-*JI (jLi ljj-a^t_i 
i»dJIj <- < < "IjJ ^j,-^ i L-ljj-Jlj d i 111 (j^ j 1 a £jj ^ a**< < nl JL9 i c L^ (jl ' " > * I £^J^ 

L^JLai (Jlij Eoliths 4j^tAII jL*j>.VLi c^ijx. 3_ul j <^ cjIjjI jJlc Jl^kJI 

^la^ (j-u j-u_alij 1 tj - * ^ o W 1 1 (j£La_i (jr^" i c ^^ ; J5^ ^J-^ e *-£^ ui a ^jL-ujVI 

<l * J L-iaJ I L^Jau-u (jH-JI i £ 1 UJ ' 1 ' (j£. *— ( i5 J - u ' (j^J ' 

(jl ^_i^s I jlj i(_)*a-3LuJ j^tAll jL*j>.Li ■ La-peJ (jL^ (_£ jJI i 'I Mill JLs-i La J-k- 
<Lje_a (J-J-aj LaJLix. V! iCjIjJ^L) ^1 at" i u a ojjJaj J^ii- ~ j i aj j<sJ (jLjuVI 
^L_u_a_i i4jj^E_iJ1 jLstj>.^M (jljs t^LojjVI (J^.lj-a (j_a ^-^J-*-* *LL>.j»ja 

.CjljjVI £_u^s (^yi UjUd (j-a (jLjuVI \jJt JLj d"i»l_l La Li-ma- 

(_gjJI Pithecanthropus3jL>. (jl i n 'tl 4_jl ..3_jJLlII SjJajJI tfjut * ( _ T -><J 

3_L^/ dll 300-200)j^ LiU ti<jju>J! jl^jlI! (jLi! ^a-ulfTj-JI SjL>- Sjjj^. ^ 

LLuL*_lLi 4-l2j^3^M SjLoJI ( _ ;r 3 CjJl>.j (^H-J' LjL2-lJI (j-aj i(j_u3L>JI (j-aj (_Ll3 

i 1 959 2 i i .1 ^jJjj j^^i iLeaky ^^-SLJ jjj^jJI L^ji^. jlix. ^pJI 3_a-»-a->JI 

I 978 3 i i .1 (j-lSLi pi ' "'tl 4j^j i uV| SjLill I g-ilc 4 __ r ILl 1 LI iu.ll (j-aj 

jc-i-uLi 4_a^t_aj>JI c_o*Lt-a ^jL-aj^l dJJ!i ^ a i uj dJJjJj iS^jj^jv cL?eJL_ut CjJL>.j 
i3jj^ (jjjijjlsj ^j- i>i dia 4J iZinjan thropus ( _ 7 J>jjJI q\ , ujVI oLula 1(j air 

L^.^1 OJIi j-cx. jjllj 

(jL^ LjLSjJI <Uk: cJj i^jdl (OJjLiJI (jLuijVI (jl (j-alitlt i ni^tl tiili 

SjjLiiaJI CjLjl^pJI Qji 4jI Jx. I ^Lo^ (j\ »" i ii j j 4jjjc_>J| Cj Wl ^ JLa-" i uJ 
OJla-^-C ^Ji^l ( _ ;r i . I (jia (jl ^JSi I Jla^JLA ,jSLj j«J « L^jJI (j-a i _ij ir^i i i 

^1 Jlj^-**! i nl (j_c (j\l * ^» A *" ^ (jLLul i n il (jlUa i a La_Aj jUMI j (J^jlIL) j j a a 
3_c.jLtajij 3_aLaJI JljioX.1 (jjs (jlaLJI jjl jj-rlt Sj_LaJ.I 3 ir^LjJI 3JVI 

(jf (jL^jVI ^" 1 •■' LI dilj V^Ij n^j^^II j (jm.U cjVL>. SjIj^L! JlJI 

i"itl U**(T1 (jjix SjJl^JIj i^L^jJI (^j-A (jLt-oj^/l ajl ' a> (ji 

VI j^ljJI (jLtujVI j^iaj ^ i i." 1 1 njlj .«L><J. a ml\ tfJ^J (jJ-^J J-^J 
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6..iiA«nJI ulgjjJI £0 hi mill <vlrln ig qLuuUI 

a (jl Jlj>.j jJiJj 1 4- T Lgjtt-«3J>J iJ? j>.jL>J1 j j 1 1 jj t^" t4is_a JJ^" d ' 
iJ3 _lL_uj'^1 £c_tl pj?tj>J (^,-0^1 JL>JI O-SO pj?e_>JI 4_o*Ll (j_a . U j j . 3jL>. (jl i n tl 
CjLjJjI p j aa-j Ijj J13 (jl£ j-*^ ''LuLuijVI i_!^aj| (j^ ^jl (_gl 3j_<I/Ljjs 

jjilj -J-ir^ <j^i 4^1ta J taj i ■■" Jljj 2 Oul^ Sj-jjJtJI (jlj i*LuS/VI 

:<jl o>.j 

a A j aM * pLtajj 3 pj-u 940 (jJI 900 <j_a tfjLv (jL^jl j_a 2 t^'al ^ 3 , , „ 
^1 lajj 3 pjj/ 650 -520 ^lila (j^LiiJI JlJi£. jj.1 2 tVal ^ 3 t , I, j .j^^aJLi. , ujj 
j_a dJiaLs. 4jljj/J isLuLcajVI «LL>.j_tl J-Lu pJ (jlj iSjLcLoJI Cjlj (^r^- d ^j'a\l" 

1400 (jjoib 
. 3 pu-u 1 500 jj^sUII 
iiiujL>JI j^tll <_)iiLc. jls 4j| ^Ir 3jL>. (jl i nil LiIjlj I jtSL&j 

jj^o Ij-^i^ Ja^-i 2 j I fT -» T 1 p^jLCLaj p^i-Lie-ai jjjIoj Jjli- 

l_Aj-L^jj pj pi La * \\ 4£LLa p^-^JI c_ufcj (J_& (j^lj p^jLClaj (j-UJL^Jtl 

(jLcujJ j_a t_JLs ( _ ;r 3 (jl i h~w^LU (j_a 4ji JLu 1p3J.II L Mj 1 ^ *-<j^> -ilj^ 

4_j| gjJaJI i j ta 1 1 1 cLlUjlj J i ajj (jyill (jjlaLm £^aj>- ^Jj-^ki ^ ^3^- 

(jSLaj La J^lj .<Lulj-i 3JL>. ^ 2j"j'^tl oljLi!^LI pliaj 4jjJ j^Jo Jl3 (jl£ 
«La_lJL9 dcjl^ JjlajJI (Jj i ( u ^^y^ (jL_ujV1 CjVjL^t_a (jl j^pajHAj ^jl 

4i^.Lojj 4_uJl«JL! Cjljjil! pi Jiir" i ulj CjIj^VI £_u^j ^^yS ^jVI 4l!jL»js pJ^ 

. I j» " i La-i • -■ • 1 1 

3_jL^j J_t2 I j ta * J-aL^ C^ill (jLcuj^l ^Lalfl jl pjjil Jl^tj JLflJ j 
(_£j^>.| 4jjjJaj (_L^I jjj/ ,2^c. (Jl^tjj Ljjji lil Ltilj jji.LlI.1 tiuJL>JI Jl^jlII 
ipJL^i uj>.^]^jl>. JL^X. LuLajL) J^>j (j' I 'J^** >Ju-aJI IjUt 

I ^JjSLj (jl (Jj^ > p j~ a I a (jSH^ ' "''! ! (j 1 - 0 ^^' Ljjl JL>.i j! C^jLiJI (jSLIj 
S S-1J cl_j^>.jL>JI Cj\ a inll a * * (jlj ijjjaia JLaL) p J (j"^^ ' " 

4jj>. OX! (j-a j-II I J-A (jy^- p-^^-^J p^>.Laj>. jLaLLj (JIjJ dul^ 

iiiJJj (^-3 J jj i ntl CjjI£j iiJo-Vl Jl^jlII 4jIjj j tiuOj>JI Jl^jlII 4jLjj 
g j 1 1 '> j Ir pUjtjj ..i_3j^j>JI pJ i_3a^SLJI j-j^. pJ cLa_iJ_iII j j j 2 II 
j-i^ 1(J^4jJ,I ( _ ;r Usm t_u&l_LC. ( _ ;r 3 JijljI ^ i>i <iij '<i <n (jl tj^l iJlije-JI 

3jj>.LLa fiGlj ^j>.^aJ^j->JI ^tjjLliJ d 1 1 n'rlLi L^jLajl (j^j (jlj • • 4-o-^J^-o» jj 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



i^jd! jj>.Lll! iij^-Vl jl^jlI! ^ *lj>ll <j-lj cjjiiol ^ $c £_a L& jiiia IjjS£ 

(j-o (^LjJ! (J-La-flJI IJlj j ttLuJaUl SjjI jJI ^1 S^-S^ 53 a 4jJ_JL>J! ^ SglaJI 
Cr j\ i .1 'iVI (<sJL«JI ijj LaJUC (_gf iLjj_2j 4_u-u lJjJI 12 -20 j_La lj-4> 

<Gcl_LLaj ifiLt^j d <a If jj i^cLalo^l tfjijjaj j o**' i uij fiLuL^lII «Gj^_t-a 

» i < a d 1 \ $\ ^J>. i 4jr JI ^J^>- I *^ : >' CjLijL^ ^-A-^ i I 'ill (j-* I— iSjjVl 

.^LsJI bj Lac 



J j » II (^Jl iliJUvVl J j » tl JiJJtJI (j-UsU! 3 ilk ^ (jVI jJaicjj 

(^Jl j^s.Gl! ljjjl^JI j^jJI (jjsj ..cjJLjJI LintJI djLjL^j ij^Lltl ojjljJ! 
jJl2j i(jLaj^/l dljj jl of I (jl i n i'l Miocene , U , ..j'sH (JiuJljJI jl^jlI! 



Oligocene ^jAiaJl Ate ^Ui |W 

liJLiJI i_i_2^J! Jj^_' jJLlJ 'jj'tl tfjutj Eocene iii_jj_>J! ) gc J-^J 

i_JL>J!) I_L* sCLuuti (jLa L^jLjiuj cjjjju 1 1 j a (j^-Ij i4_Lu/ Q^jla 30 
cjLjL2^J! ^1 1 n^l (j-o ^La j»i i SlJoj jLjI 4_uj/!jj ( _ ;r a p < aj 4j| ( _ ;r a (tiJliJI 

iL^-aLs-ji I " i a. ? (J^-so '(Jj^a »l u'i .il £-a ojlj^l J^j n)jli ii~> ^xajj 
I r (JJl-j 1 1 ^ -r i^i jalj (_yi>- 'LlS ^Jjujj i=Ll>.V! d i*C i iu p^>-j -5^>-J 

j_aVt jJ^T oL^^I 

u njl^ L^jVLii>.l j^l LlA (jL^u^/l CjLjI JU O-iL^ I jlj . I c I Laj i ■■ a 
j^^c i. 1- !^ ill i^jLojJI ijr Lal_a ijr 3 4 JUut 4_o*^J^_o* clL>.j-a ijr II 2j * ) ^jt LiAX I 
' . LAaJI ^Jj cab (j^/ LdJj i(_psjVI jjjLj t_iLi>.| (j-a (^liJI i . .^--tl tfjjjjj 
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LvO CjJU>.t ^jLi-uJ^M jl (J^ JLaI^ Mitl £_j_aj>. jt tjJ^Jill 4_t-a^L>. 

d la a ^ a. p^e^>« J ' a I p-tj i4_u_u (j^ji-o <LlljJs *j j j *° (jr^- 

jl^jJI (j^V 1 ' ^1 'Lp^JI S-uLuij^l ^JI-^LjUJI jntj jiaj ^ 

. Luj-23 i— aJl 200 (j-J1^- j-i-o eg' 

:£U&*HI (tic $ tf* SI 

^J_tjtjj_uj i ( _^L>. c-t-j^p-i 3 N j a * rt SjjjJLtl i L^jSjjlj Li^ "jijJLJI ^j-a jL-ujVI 
(J^L>. 4J Ji^ ^1)1^ 1 j)! i^jL_uj^/1 c_ 4_Lo jj taj 1 ji Ljj^jj-ilij 

(Jjl i" It I i r-i ?-iiJ I j) j I JUt (J^ Jj^a-Jljij '(*_9^ J-^' £LoJ> 4_cuu Q^-lLo 

.(J I o »~ i nVLi i , v.tlj 

^jLj-ujy 1 jjfc dilj) 

i(jl j_lj>JI »l o I r j-ta_i sL^>.j (j-o (jLjijVI jl^ii (j! JjiiU (j-o J-ttj 

CjLuaiJI 3-uj-o (j-o Primates JjIjVI 2 Lj a£ <j-a jl^jjJI »l nlr jti^. jl . ..'i^La 
CjLjj Mijtl a I j uiu LiLo-l JjIj^I u a i .i"j Vertebrates CjLjjLlill 2 Ij jj-u <j-o 
LlLkJI "j>j_2JIj Hominidae (jr j-uLWI ^ Ir J n" ifL" p j' a j c i Anthropoids 
i_JL«JI i^ljJI i«Lc.Laj> ^1 1 n*l j 4"-aLa Jlja£.Li jl . ujVI Siminidae 
• i—i-JLit-a ^_j_ll «lJ j a * (_yJ<-tl i>l-ilj-4-J ^j-jI ui \*$\ ^_L)I jl f^ 4 ^ 

La^Lli.1 tiJLLa jlj i4x-ij-2JI cjLj_i>JI jL^uV 4 j . u i 1 ^! aSI ■ a --tl 

^«_uil j»J-J-tl £ Lj^ j I taj (_g jJI (jLjuVlj i4_o.Lj (jjs jjLi>JI ( _ J jj/Lj| jjrU Jjis 

(^r^jj-ijj^l-tl (j^'nKtl (jjs-Homo Sapiens j-wJLl i_ajL«JI jl o' ^tP 1 ^' 

,cL<j,Lj^ j| i-dljjil jj) ja^Sjj) ljr lxAi ( t jrl : uL<j/)jj_<ij ( _ ;r l«-«j (j^jjt) 
j-j>.VI a * iJI ^—o a * iJI L^j^LcLaj i4iLijLj>JI aj Wit 4j-Laje i^j 

2_ijL2ILa CjL^>- 1^) u'i tlj IjJl>.j tiJIjJ)'^! (jLj SJjLjJI "jj . ^.tl Cjj^Lij 

I^jI^ p^_ilj . (jrA- 1 -"^^^- 1 *— ^_y3-^J^j"*itl j 1 aj tl J_La ip_iJ_5JI pJL»JI jj-a 
4L_3jju La jj-i S.^j^j d " ■ taj ^jJaLJI jl ^_j_>JI (j^_j <d t^ , ..j". rt 4JL>. ^_^JLc jILa^j 
^jj j I a $-2*-* JU-a ^J_ji_>JI j LajtJI siljGjI Jjlj jLt-aJ^/l ^ajLt-a^. Cjj-L4J pj 
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ijjLjuVI I j uj (j-oj CjLa^LiJU JSLI 4_Lx-a 4jJl;lL>JI j j i a « 1 1 iJluL£ Juila i4_uj/ 

^LaJLc ea * « j 5 **' * iCjl_^^_L>JL! j j i .I ^ uiAj ^onii (jl L^j J^-" i ul ^^^11 

j_a>l ^Jaj (jl jj-rlt sLcljj^s ijj^' i>jLJu j»jL23 (jLjuVI (j! uioJI CjV^L-JI 
(jjs i«Lc^j *l_Lil LfVJ i *-'rh 1 £ ^'j-»-^ ^a-fli^Mj 4 _ =r j IflJ 1 tfjLjiu ^Ji23 j<u i4jL;LiLaJ! 
C)V^ i ii tl ' " i a I j ». I ^aJ jj-oj i(j *C i nil jjslj^ 4j3j_ajJI CjLjIjU Cj-iL£ l_Lfl> 

s.\j a { nj *l_Ua_u d j i ii_mj cjV)M-<-u ouLCa i<_aj(_)_tiJ!j ^Litlj ^ jl^VI <- < • ntj 

jqJLjlJ! p i 11^ i4_]Lcj J_i 1 axi3. 1 (j!j jjt^"tl (_ , i^s j_a -}L£ t. 1 ifrJLa ^_fl> 

J 1" *■! Lxj 4K (jjSLII J j*» MarrrviKm jjXH La La j J< ir^j J-fJ^ '(IrUlc 

£Lj_aL_u 3_Ljj_a ^yl] j-ojj! j-ajjl jl JlII tjl i n'tVI j j*» Microcosm j j« lqJI 
4_i_Ua_2J =l!jLu £-aL>Jlj (Jjji^JI ^^I^J! sjuliju ^jjJ! j£Lii! (jL^j 

j a ui J I 4j til j a uJjtjJ 

J J 91 U3 >■ LLl jl p ftj JJ 

j ; SVI jt) Jl 91 Jl La 31 klL—j aj 

. Lfl>j_LCj (jLcujVlj (jl^pJIj SLpJI ^^^Lc i4iuJLr»JI ^^LlII ^1 ^ a ■ oiaJI 
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6..iiA«nJI ulgjjJI £0 h iiji iII <v I r In ig qIuuUI 



(j-SLJj t(j-< i i ii II i_SaJl J_La ^La£.J 1 J i a> jL^ijV! ^JLfljJ ^IjjVI (Jj-><-1 

jl 1 1 Jl^. (J-La-Se-txa Jlj>.!j jjJaj-j I < i*n (jl 4 i n ii it (J-° 1* <3 'J.' (J-° (J-"^ 

Jj^. jjj pJ (^^uaLtt jjjJagJI JjVj (jl liDj jjUtllj .^j>.j_a JLs.!j J^tHj 

^1 mi >\ uLLutXl (j^. t^- 1 ^^-!^ i (3d>^ a ^ (^^J (j?- 4 * 3 ^ (1>^ 1 -^- u ^- > ^^ .(j-^JLjJI 
jl I c I i j a (jLjuVI ' alb j . Lja^Ual jLjjl i iuj V j^LaX. La-&J (JjjjJaJ 

.. LoLaj ljj>.Lc. ^lil! 

^Lc (J-J3-I Sj-jL^tJ jjLU! «j!j!j_a» jjfc J J-fJ^ (_^>- >I p-JLc ^-^J JLflJj 
j j La " La-£ Ijj la j a w 1 a t (jl jL^ij^L! (^LjJ J-A '• I J^Jb V! jj-u I 960 

(j-ajal jlj JL3 jjU'.tl I jut (jLl (jiaJ! ^1 ^£.jG Lll j t .1? liJLla jl jl i(j^a^/Ll 

.S tftjLo 

^_yj-ulaj| jL_ujV! I fltLl rt jl d**((<->^j>. La_l cUI J_i_u pJL»J1 » )L>. 

V. sLlSLIj i ( _ ;r X.Lai>-V! i_uJL^l!I JjLj/J dlla-i 'Ljjj l£ ^W^ O"^ U^"' ' " a 
(_j-j-JI (jji!jj>.V! jlj ti±\ J »*i t ill ( _ ;r 3 Sj^iaji <Gl jjjjs f 1 ^ J-*' ill JLs-l t_j-lc, 

fiuJ\ tfUljVI Jjlj jia^JI (ji^ 4j Jli*J i^j-II jr>L«JI diljl^j t SLpJI l£Uj 

j * ui J I 4j lLI \ a kifjijj 

j—S, a j I 43 l£| j a kiljbj 

, 1— )Lu^c Ij Lj^ii.j i_ajUajj » Lxeac I Jj^*-a 1 njlj 
4_LII Sj^.j) :4il! <La^.jj Jjuvi jj^jJI j_uSLII (^jjjlI! pJUJI Jj-3j 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



4-1 1 i n'^V 4j*_uj nil! j JST (J-«-ij fs-l 4-iSLJj . ! JJ*-J !jj»jj !jj i_SjjJaJ! ^Jlxjjj 
(jjs JL^jlJ joJ CjI o irVn iSjjJjv 4jj*.jJj-u (j^ajL^ii. 
j^lij 1(_Ll2 (j-a O^J^' (jr^ '-^^J -0 0^*£ ^ iJjIojjI (j-a £ ^ t T!-'- , 
jjU'tl i d" j <i i iu ( _ ;T JLc. »l gUtl ^ I ta i a I JjJL>J! jjiaj.ll liilj njL^ij^! jj glaj 
LgJLSLjj 1 ijjj ' * II JJ taXil 4j*_ujji CjLjSu SJjJjj. 4-lLoX. (jJ*J i ( _ ;t £.L«jj>-VI 

.4jj>JI cjLcjLCU 4-uljjJ! cjLtiJI ( _ ;r a J- 0 -*^ 'Sj ,- ^*^ jj^'H La_Lu njLuu^U 

JjjjJa 4 j o i Cj Lqj-£5-Cjj 1 jj (jr^ L^-uLj-"' l£j LgajtH jjlajJ! JLajju LqSTj 
i^^ajjlaJI i_iLjtjjV! Jilo i4Sjlxjs (_J jj3j J-^'jJ ' jlj^ » I O 1 ^ i ii i-^JI ^jljMlI! 

P_.I.-,1K3J^^ ,-.Ll 0 f ^Ic juifj 4jLa ijjX,! y.^yi jjU-.tl ^ JUJ! di! jSLa 

4_<-3 j » i (_gjJ! (J ^cL»i>.V! a Lta-lt I fij <i (j-o ( _ ;r A (jr^' i3-3jjlU CjjIjjj 

j uijJI *l_Li! £ru ^4 lil'-^JLI cjLaLaiiJIj jLCaVl £jlj\jj ^j^Vl jjLjj ( _ 3 jJIj 

ijjvlja. ^ (j Lu J i a ri~ ji oLaL^a ja^S jjsj Jju (jj jJ! 

i4j?j^>J!j £Lsj_iV! i_J taxi 4j£_LaLcjj S-iLtC. ^j-JajJI jjU'.tl £j| Lj£j 

ijj>.V! jjfc L^j^xILa LjSLloLljj Qj^d o' ^ « (^jLuuV I £juj>«JU till jSLa 

: jjjs! 4j}Lj liUj (jJI 4jlsI jj 
aLlaJ II ( _ ;r j2 I j j-C I jlj 4_2_i_2_>JI jj^. ij'.T ill A-Jj*! i ii a <_J tajjj :5j3jjm 

.^UivVI 

.j-o-j j^a* Lo ^Lul ^5 4_t^^VL>- 1 4jJ j-L<-u-a i < 1 tail * J : jLiTlvVI 
L^_j ' d-Lcalu icLaLc LjL%_<-u i >nt tCjLJj^ i .1 Uj CjLsLLaJI &JJb$ 

jiUll JaLJI ^KJI udJj ■oL^VI Sjjj^Zo L^iSJj ^jj^l ujUjISJI 

.(J jj I 1 1 1 , I 

(_gj i^ajJI jjJalJI j j 1 u 1 La La IjJJ w t_jLjcjjVI 4jJu^. t_4j>Jj La£j 
jlj_3^/l (_j-j-II ^ ^!-JlJJ-^l i-jLa^Lo-Vlj ,3jj-^l jLi^l c3i>^ 
5uii ^Ujjj-VI JjJajJI JL=»JI tillj^ .3 njtl (<iJ>LlJ i JL^j-Vl ^Juo ^yk- 
^_j (jj-^-ll 4— ljI 1 11 \^l a LtQ-lJ 4 1 in i tLj l_Ua_it w * J Ja « iLj%_Iu1 4_t_La_£. 

.jl^Vl 
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6..iiA«nJI ulgjjJI £0 hi mill <vlrln ig qLuuUI 



^ill ( _ ;r a SLl>J! ^jjLj (jjs 5l 2!i uA,\ 5Jj^/l ^1 1 _a 1 <" < ill (jAjgll i SIjj 

Laj (j fl^"n (jl JL»» I ^jtVi i ii J i Ll) _y>. (j-a (J-a-«3 (J'jj ^ jj t 

(jl^ 4jij i Lla SJsLUJI j SjUJJ pjkr.tl ^ J- 5 -*? 3^^' 

^_Ll1 lLU!} ^Jt c-Jljj-U jj laj 1 1 (jl La^ ' ^ J ■ * 1 1 jjt-»"t1 ( j-a 3aj>.jJLl 4_)LiJ1 
(j^o 4J Laj tjl m-jVI tjl La^ LaJL».V! Jjiolll (Jjl i JljJljJ! j^s-V! 

CjLcjLCJI (j^utJ (jr^- -"^ ''"'^^ L#J jaSLajj (j! taj i ul-Si Ui 1 a- CjLsLUj diljjia 
VLsus £JU V i aj,„-d\IUI,„t <Lc:LUai.lj j^-VI 0 >njll JVilj 2 •j;^ tl 
^£L^tH_u_u jj>. I ^-Lt-a-ij t(JxSILuiXl ^^j-^ gl jlr 3j * c ^^- :> *-^ CjLuLCJI (j-aj-^*! ^5-^ 
^ i ' aaj joJ ^ uiAJu ^ uiAj ga 3 * j«J ^jl tjj^IaaJl 4_jJLaX. ^ J < n ^£ cU_oAj 

dl^l J}L>. j^-jj (j' ^ IM£-£g-LuJI <j-a 3 u^LU liV^I 2 » ■ ~< J}L>. 

^jjcjj mi" II 4jj£jj ( _ ;r 3 Ij-jj^ i—iJjiej V i— i u3 QixuiJI (j-o jj^^LaJI (j-uiJ^/l jl 

3_jLc. j_Li 4_ii (j-Lc *lj^l '"■ S ajI (_gj-J! i j i <i L>J I q\ i iuVI w AjUjtl 

..Sjj^ JLuLu/i j^l^J! L^J (j-ujj j-A Lax. sLitiejs , J . ..1 1 jjLjuV 
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t\$y^$ 4**4\$ 



<uSjjJ! jiLuaji i u-Sj ( _ ;r l^. 3jL«J! ^jj^>- 

. .3.1JLkILU j-^c 4j!LuJI CjljjiiJI j 'I i a 
i4_ujjtll CjljjiUI Cjl.Sj.ia Ltj_LCj ..JjjIUjMj 
4_lj_u CjIjijj (j-o L^_iJl La jl dJLtt-mVI CjLiLJLILi 

Cr-^ O - * J—^ 2 ^- ^ (J -0 ^J-i-^ J J JuJL»J!j 
3_SJL^ILa ) i**< *" _lL\j 4_u_j_J1 SjjiilJ oLuqj 4JLjJL>J1 
4_jjL2lLi SJjLtalLa JljJlxjjM CjIjj^ o'j ' I ' a-i 1 

4_uLtiJ! CjljjiiJ! Jila sLujuJ! 3jj!iJI j^L^a £jj 

<_Sj_»_j La ^Jr l\ 4_<_>J! j-J-C SjjJLl! j 'I i a a JJljo 

CjLl^j-U 1 J 5 * J ^ a -»o a ' " 4_ajj-Laj <J^uu 
i .ill (j^iAil j_i^5 Lul! ! lLIJj 3 I a" uiXI 3_uLojSL!I 
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6..iiAanJI CjIgjiJIg qLujuUI 



j_£ju LlUJj ..(L^jljjSLoj a . i .Ut l) ^ t i .Ul l fJUJt ^1 (2LpJ! ^LSlSLtl) 

(^aJI j-L^-jJj-u d 0 jj 11 j-i^sLuiil (_£jjjdl Jj^tl!! (jj£-J (jLo.^! (j-a J-JJ^ Cr^J 

jjA , ,.jAtl 4_l>J! CjLoISLI! ^ Jiir" 1 n"i Jl-i-U Jjj 1 n ^U'^ , -LljLlo-iSLH jjiill 4^>.j 
2j,i_d_U 3 ) a « II l^jJI J)lj_U t_*j£j_i (Ji.JLj '"'I a 1 "j'a (jjjf Sjjj^s 

q^j! o1_LjI£LI! tfjuk Lj^li- ojjs hTjUSISLII dJJt J^Lutj ^1 . n-vV 
(Ja-lj-o J^ii-j Hydrolysis (3_<j/jjL^JI) JjaII! 3jUr .1" <LuI_uij£ 

(j ■ *•>*.' (j- 3 0 <&*] \ 

fj La_j ui-se-a (_y»J! J-^ ' ^ ' "J II c^*^' ' La i ujJI (j-o L^JLajj! 

jj g_uj-fl llj J_jJ_r»JI j-i^sl—Lc (jLa LLjIj LaJxi i3j)JLa_lil j-;tC.J 3j)JL*_lU 
4_lj>J1 j 'I L^a-ll j 1 "1 « "1 ^ 0 a e.\ j 1 11 1 1 j_*_u i Lal_4-i SjjjL^tlLa j-oIulj (j^>.j)j-(_Ll ! j 
CjIjjjJLj Laj_jLj (j-a 

iJJ -A L^_lJ)L»_aj 4_jj-U1 j-t-£5l_UL3 S ^^J^-*- 5 ' ifrJu lj)Llj . 4^ Lui_j£j_o* j_laJ ! 
jjl j<U . . ^o->J (_jJI (JjJ r'n i i i ( . i miT (jl j<u . . i ■ ' t~uC ij$ (JjjLj/I (j no i" i l l «.jjIs 

Jjjo dJLufc Lx-ljj i3j)JiJ*_ua J-^J 3j)JL*_u<i£ i3j)JLajs CjLojjjij ( _ ;r 3 tLuLlxLaJI 
. . . . (Jjli I Lj2j i_J LajJ ^iila 4jj Jjtil CjljjiUI 5JL>. ( _ ;r 3 i L- j_aVlj . ^ul J) 
^Jj ^ , ,. ^ *" i4_iaj_J1 Sjij-U! j al ' rt (jl (Jj-^-i (jl >>»aVI ^Jjtia 4 LlA ( j_o 

-t^^yA A 1 1 hj'ij 4j^1j 1 i.a I 
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4_<ij1_} 4_to_u 5j>i * 

cjI^tUI t_)Li ( _ ;r 3 (Ji-jj L#j J) I Loj 4_u jjti! cjl^jil! LL& Lii^e-i ^jj^^oj 

1— alj '<" < ..I j i4jj^M SjLiiJI jL«x.j ^L^JI 1 1 1 all j'^'H cjLuj/Lj/I 

_}jl ^a-a w 1 C ^ uu-mjq Ij La3. ^J*s i"i t j ^Jj ^ a" i n aj ^jl.} Cjl^IlI! £J-$J ^a^-JI 

4 JLlljILa a 2 * *LoLiill <JLo*^I i> JLildu i_3^_4_u La J^-i-J ^Lj-aj 

SjJLaHa julL jjLlq^ L$jl /-<! al La] I J jjL^al! tfjut 4cL>J,l JLs. jijj Jl^ 
' O^j Cr^ (J^^' (jlr 'Sjuj-j j^. (^yJI <_ut jj I j ' " i_aj i" 1 n_i La '(»Lc J*\ uiJ 

-(jLajj jjLju'^! (_^3Lj (jl (_Lt2j . i 1 ntl (jjs (j^j^Li! (j-U^La j-i^. C^JijSj Lajl 
1 1 jlSLtt j-j mi 1 1 1 (j^tj I 'j j la * a t_j£ J^^l (jlr-l Jlj? I j SjLcl ^1 Jjj i .1 
IjutL*. (J-a-tJ O^J^' (jr^ ^^tP" ^ (jLijuV! (jLi (Jjil! (jS>-a-i 4jLa 

(J^-i j^-aV! taJj 4 L^JLj! ^1 JtHjvlj I 5j taj - jj^a ^ ...At 4_iLa_>J 

(jt (^jJI ' - 1 Lj * 5j (j-a «Lc JtHl! Laj 4^qJLc (j-a d 1 i uj^l La jj^" ^_a «LLj_J1j t jL4_uj'^! 
^jlj-tXI ' dfljij i4j^> jj-a ^^tj itl jL^j?eJJ cL>.^J.1j ^Jj jJa_u_4iJ, 1 tja^J 
Li, jl .. (jLijiJ^I (_Lt-ij La i_il3l (jjs cLS_i_iJI SjLa^ej (_g jLu iIjIjj^j^/I cJLujj 
ill jl_^_>JI ^ t^j La 1 jl-^jLajJI ^jjij ^_a-cLa_o^J JL>. ^-jLu jcH>JL) fiLbuLl 
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6wij^AoJI CjIgjiJIg ijUiwUI 



LuJ! 



4_i ^IL?o La Jj-uoJI (jjLaLLlI ^Jl^_i L^ILjJLjlS 



j! Likj-^Li^. j^.Li ^Jf La IjLa iJjJLjilllj ^LtiVI 3_o-}Li^5 LgJ Ji£j ^pJI 

3 j i .iLaJI jl J Lj J 2 '*» (JL>J! w uiijj ' .U.tl |j| Lai .Jjal S^LaSLi (jSLIj 
LlLtej (3 1 ***m L<ui^ til!!} ..4_J3j_>J1 oLJJj ^^Ltllj Jj^JLJIj ^e_ill^ 



' J 3> j^o-i-o L_AjLaiuj_o1 -iLlj ^^-^ ^» L7~*^ 3j_aL>J1 3j)jiiJ1 3_)Lia_l 
(j-a jJ3 jjj La (_,JLc LLf^JT La I jl 4j^jL>. . . Cjljjil! aJJt 3-C.L*_a i ii i~i 

•.^LU! (^yi^. ix^LoJI 3 Ijliitl cjIj 1 1 .ill ^ 3->Lj) 







2050 


2000 


1985 


1970 


2040 
8320 


1441 
4688 


1256 
3490 


1082 
2510 




10360 


6129 


4746 


3593 
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6..iiA«nJI OlgjjJIg 6-ijjJlg (jUuCiUI 

4jVJlJ(_4J (jJlK I nil JJlJjl J_<lllj/I 4ji 1 963 ^Lc o-^J W J^- 3 ^ J 
ii_!j|j^>JI jl (_psljjsVl w ui flJ Laij i«LuljL«JI jljll ( _ ;r 3 JLjJLJu _j 2 ' Lai 

i^LijJVI 4jL^JJI tfjut Jlo Jjj^JI jJl SjL*. 3JjL*ju (jl i .i'i^I ^Ll3 Lalj 

4_LtLjJL>J1 L#jLu_uI ( j^, LlLssj ^aJj ' 'JO-^ 1 ^ w uidj 1 nlr LlsL>. (j_u_Jj I JLA 

dil^j-Jjj^JI-^jjJI fsJLc ^ 2 j , ■! 41LLJI jjL-ojj (jjl j j uu L&Li Jl».^I 
j! (_!_jj^til *lj-<-u iOj-uoLnil '"'I c I * 1 sail 3-aL_JI 4jj*_uIjjjj/V! (jjLiil jcj>.LLa 
.. Ijijl 0>tjj J la *_' V (jLjuVlj j a" 1 n a 1— alj '<" 1 nVLa (_dJj £-aj 4_La-ulJ 

(jl (jJLiaJI jL#j»JI CjIj-jjjlJ (j-a La ( _ ;r 3 (jL^u^L! Ju V (jSLJj 

4_j| ^j_L»_a_j i^SLj-aLuJ ^^4jJ (j-* j^-^' 1 J-A 4_) j-uilu La jl u£ VI 4jr S JL>.L) 

(_jjlj>.I w I c _LLi- IjJa I jLa n£ji& Sji^. (j-u _LcL<2jJI ^ I < 1 1 ■ I— a ^ja-u 

SJljjlj CjIj-lju i-dJj ^iTi < iiI-5^JjlxU (jL_uj^M Ja ljI Ll cl^t-uj-^^al I 

^Ir 4-aJ_23j £ ^'tP" Cr^ Lallan ljLaILc.1 JLajJLJ (jl i iuVI (jl i_3jjj(J,l jl ij3^l 
d **t 111 in j jj 1^ " Ji-a- T L t -l L_-jJ C J 4_jJt_j_Jsa j SI ' a rt (j»a ■ ^..^ d*M ill 

. 43li £J>jL».j ct^J tS? £ Lj^Lni>.VIj 4j 1 ajjaVI <=0l 1 n 1 nj-aj 
5_a>l 1 11 j'q '(jluJI jU?^ J-^' J Cr^'j"" (J^ttl Jl<u jLuuVI (jL£ I j|j 
j| d . ^ ^ ' * j iCjlj-_a-jJI ' L-Jal j j >JI p j^**' 1 * «L>.^1I ^* H IjLA 

,_,_a jl ui't^U i. 1 j < iij Lfl-a 1 jLi^jVI 4j Jaj jl jL^aJI I Jufc ' ■ oij JL3 4jI joJI 
-j j 1 a c (j^s ( _ ;r Lj Laj^j-^LsJI I 'j 1 a£ ( _ ;r 3 jo-aVI ^Ltc_l3 . CjLSLlII ^JLsl <LjL#i!l 
(j_a 4j^ILa_j (_gjJI (j u j j tl jl_^_>JI ^3 LI (jLjij'^l (J^l »" i ill (_f J-aj Jajjj_a 
L«_l3 » i"i 1 1 1 ajliejj jS-aVI (jjLijjj .CjLaLtaJlj CjljjJjil jjL^aj CjLuLSLal 
jl (j 1 11 -»«J I j I « >■ i 4_i^.jJajSjj djolr CjIjJI^ (jjs L^jjJ La i^-o. (j-a L^JLu 

4_u_j_JI CjLuLSLaVI iTiU**! ( ui (j-a » ijji ["ill (j-a^ .(^yOj-LlI I & j I J 3> (J^l ♦**( i ul i n" 

C l U ^ (j_a » jjjtigJl (j-aj i4_uJ_Llj 3jl_Ua_>JI jl_a_Uia CjlA JL2j^ 4 L^J cL>.LLU 

. JUI L^J (jLSLa ijLCliI j! jl^>- (jjj 4^.mi S^luJI oLuLSLaVLi 

CjL_ljL£LIL3 . . (j*h ill (jjl^alllLl (j a i n 1 La LaLa_l (ja_aJL»J <Llu_JLl (jaj-ujljJlj 
t (_jij-5L-L.il I j . V. » ^ ^_a L_lcl aj (^yJI SiLUs'^Li (_y-Lu j»Ltaj ^Lila 4_l>JI 



J I 



i4j_pJlj f. I^-Ilj 4_o- j_lC (Jj£ (j-o L#] _03- Laj 4 j«j tla.ll I £-a (J^Lajj 

^1 i ii-v^l dJJj L#ia (jjSJG ^^1 jll (jl JL>-J I . . 0- s ' J> - 0 *J 
CjLcjISLII (j-u i (Jr JLJulaj\ j<sJL«J!j ( _ ;t j>- jJj^iaJ I j«JL«J! jjlj j a" i ii a (Jj-><-i (jy^ 
j| j_a JLl^jO ^L\a CjL-lII I (^^' J ' . I 1 j" 1 ^ 'j^ "J <Li*.uiaJlj 4-pJI 

aJ-tb J 2j ~ CjLtiJ! (-;r ^. (jl_4J->JI (_£J-iij LaJ_t£.j ^-JJ-^J' <j-° I J ' ' ^ taj i o-i 
CjLoISLII tfjbt OuLa I jla i Lfral i ii-v? L#J ( -5 -tJJ (_£_>i- ! S JjJlC CjLoI^ jljj.1 
SjjjJ! ^1 £ ^- => >^' J± c J-^' "15*^5 ' £ l-X-a_pi! CjLcjISLJI (Jjijij Lj-al i ity] (JLajj 
j-i-aLutJI tiJJj JL>. (j] «lLj_J! j-i-aLuLJ CjLtill £_£J_U (jy^-J Ja^**t Ml I J . (_£jj>. I 3j-a 

Jljo l_LiLa iJLLa£ (j^A)-^' • Ljj^-I lliLa 1 5 i > ..LlU 3_uLuijSLII 5jj call 

di! j £-aj . >l 1 u-lSj jLc. i3j_u£ i i n M (_£a->JI «l_a^JI j^jHa 4jI 

^-3 (>Usr ui^Vl £_a ljL=t^_a I jl VI <Ll J-^-y (j' ^J^" 1 t^iLj-Lll (jLs 

ila-t-^ * IjlSLaj .jjl MI^O-l Sj^OO-a ^3 (j'^-JJ^ 1 - 1 ^! Ij^fcHa jl Cjl^JJ Sj^OO-a 

0,001 (^Jl 0,0001 jru £jl>S 3jim'i (jJI jr^-j^iJI (jji oLiU j*-LlU *>>JI 

■ 2< nUtl ^ ^jrJjj.jij^Jil (_yKJI (JjIrsJ.! (jj: */. 
^ (jJLULi j njjSLJI 1^* (j^ f'^' S^Uil SioSLtl j-^LUll J£ tiili Jiaj 

i4jt_j_LLa]l tjr 5 cjIjj^ j-t-^LutJI t _JSLI . . (j-iLt-o^ j^e_t-£5 jj-* 3 4_j_U3j^l Ljjj^ 

L^jI jl ^J^p* 4j^_o* L$j! ^^j-Lt-a-i i4^Lj_a_j£^_o^j-u CjIjj^ Lai 

.. I J La. I j a JL>.| L^ijjSij ( _ ;r 3 4j^>JI SjLil (Ji.Ji3 id j»j iU 4j^o. 
^LiLa JLs-Ljj .. L^_L>.lj_a £ Lj-><-!l S^UI (Ji-jG V 1 4_u Luij^jj^. CjIjJJ jl 

jjA , ■ ■ A 1 1 j , ^« SjjJ lilljl! 

: j^M^Alt dj^i 

t4— ljI— t-g— i l£^-jj>JI ^j-L^JI (j-* 3 j-uSLil ^J^Lflj ^jl Ji_j_a l_Lu L<j^ j^paj^/l 

oiiji^. jl^ (_P=jVl ^ ^Ll«jSLII cjIj_JuJI (j^s jjiSLa i^IacM] ^ j ^La . 

^ jf Uinll La J^j . LgJ JjaJaJlj j-uSLII (jjj^aJaajJI jjU"ll J>L>. 

JLfljjIj Gj^zJb 4ji*c JLl2 «jj «lLaj tiJjLiij i(_p3j5LI Ljl«-II '"'I ajIaJI 

J< i^i" iS^UI ^ Jj^elll jl JLaliVI Sjju^JI tfjut i^LajSLII jj^LulII 

nj^Ltilj jj 3e i a 1 1 (^LuijSLIIj ."ill LjjJL>. Ij-^j-«J jl I J Ij ta i '— I 

dJJj . 3 JU JL>. QLaj^a Cjljj i3jUJL>. ^jjLt-aj 3jUJL>. Ij^s-t-a cL»_u_(JI ^j^oSLjj 



6..iiA«nJI Cjlgjillg 6-ijjJlg qLuuUI 



^ , ,. % *" 4jj-i-a_L*J1 SjjjJLi t-dJj^ ^ o i ill jt (j£La_i 4 4jj-i-a_L*J 1 3j^?t^J1 

.^jJL^jj 0 ikr '.(j-CJj! (jrujj.5 (^-Jl 
(J_a! j-<I/LjJ,I j_uQJI Cj-><-! 3jLc ^uJ La (^^S i suuaj I SjJjJI LaL3 

(_L>.!j tjj-ax.] CjLjj" i ii a 3-JJLx.aj d ^ .'"j " Cr#^ 1 » 1 1 SjJjJ! Laij 

' a I " se ~ « i a 1 1 SjjjJLi J| 1 (jyill drul jillj J-2>l ^laJI jLa i 1 a j^a-C J 

(jLo-cl ijr £ iSj^~ ,ri " jj (j II jjl j"tl joSLjo (jjJ! Laj_lc (jc Lj/Lj/I 

Sj^LlLLI 3 Jili-aJ1 JJ~» . ^*tl £yz t JljJ (J^J-i-i-aJI SjjjJ! jt O^-ft-* Ll& (j-a J • (j-IaLJ! 

sLlo-jSL) J) U**m La_i£ 4_La_A^1 4_a_jia£. C^jL^ (j-*J * i ^ J 3 -1 - u J"^ JJ~" caJlj w *" J 
J iro a J-aLc L#ji ^j-LK-aj i nil ,_p=>j^l i_3^Lc J*C uu ( _ ;r lll jljll (jJJ^j 

<b >l i aj^al CjLaLi. ^1 I J ^"-"' a i-Sljl! (j-a JLjJ-kU j<u 
j j -» i a 1 1 tix-LJS. (j-a I JLij Lfl>LjjL>.J w i la « II SjJjJI ( _ ;r 3 Lljiaj La I jLa 
4_ua_<-uj jj se-Laj SjLa-jjJaLJI ijr 3 l_Aj-$_t-a _}L*_i j j se-t^aj ^ *" ^qj i *j j < a * 1 1 

^ d b se rt 4_o^aJa-o* (J_al^aJtJ LoxIa-^jIaJL) 
ij^£L-La j J C j— at-(jiajV! iJ3 _3 4_jLi^j-a ^jj>.VLl ji. ~JJ ^ ' uj-^l jl uu tlj 

i Lj J_*_a 14 I (j_a I J ~" ' l£ 3— ^ ^-ajLs -ilj-i! jj-a ((* ) * (J "jlj*^ 1 * (J^^ 1 Cy^" 

3j-jJu_a CjVjjLX-l ' ' ^jJJ A , ,.j At! ^ia_aL>. ^^Lat (j-a / I (_jJLc J^jJ-i Liml L#_t3 
j LaiaJ SjsLlII 4jjjxjJajj>JI SjjjJI «(Jjj>.J_lI . j» joJLkJI (jiiaLj JLaJj i^_ilaJLi 
ojLjoI jjI (jj£!lu (jyiJt d oa-txtaJI CjL^jJil (J^L>. (j-a iCbtjxIaJI jjA , ,,jAtl 
^^JJ ^ ' "J ^ Cj\-i£jX\ ^o-At jt JL>.jj cLjjt-j-iIaJ I j-t-aLutJI (j-a jjl^Li j t a ** * 
«CxjLiLiVI » (j i n_) (jJ-«-a 4jjj* j,^^- J^J- Lajl idljjjri i uj^ll ^^ii^Ls- ^5<Lal jl 
( -J -A (j-^' i4_aJjjJLl CjLlLiC. (J^Li- (j-a j-a^tjj j! 

■ O-jLjLa^L-uJI (JjlJ-^- J I JjJ->JI CjLaL>. i_i-uj/jjJI j<u Jiillj SjjjIUIj 

CjLL-uais (J^tlu JUJl>. (j_a 4_ul_La_jSLll 4_jjt_j_LlaJ I (J_al ^ojlII CjIj-uL3 ^_a ^qj 
j^e-ill (_5-JJ L^jjjJa 2jl J 111 (^ Jijo ^pJI dJJt JUJijJI 
uljjJI dJJj . jj>.Li jl (jjjJaj 4-ijl a 1 "j' a 4jj_ij>. '- ' ' "IjlJ (J^-^ (^ sLcLa (^^Lc 
jjl^alLlI j^o-iLa ' L-m-3e ' a a 1 Jl^j ^Lj^aJa (j^-J ^-(^jjv^a-o* (j-aj Jlsu 
^-j-t-ajJ ^-njjjjj i I g-jlaJu i>Lj_a (j_a ^jjCu SB i(_p3j^/l CjLfl_Ja jqJLc ^3 jj g-uJll 



6..ijA«(lJI CjIgjiJIg ijUiuUI 



0jIj£[jj till j ^jLlj jj-* 3 (JJ^- 1 • "^J-*-*-^ cJ-°^ (j - * ^J^^* (j-* (jj-^^-*^ «U_ujLi 

c_Ujj>sj i4jjLi<j/^iI! <_ 1 1 iiljjJI dJJj (j^' i j-j^J-j 
' a < a j ^Jl J)j taj * £j_so ((^jjj^. JLlJ» ^JLujM CjLrtjl j^ii 1_ilj-LaIu_ulj . <Lal_fl> 
'.(^jJLjJI jj^Jjl ' ^JJJ " ' "J ^L-^J-U jl JJ a i "j^tl J ' ^ j J ' a rt 

. U j 1 1 i>Lj_a (jj-^J ' ua-j-aJU jl j^e-j-JI ^1 ^JJJ a i uj all CjLi£j_U J i aj 
' JJ * ' ">a^t-8i '_' >-«-ll 4JL<j3jJI ^-jjl-U « Lo-Vl JLs. (Jjj^' J tajHI 3^>j 

J£Lj L&j_u£ J i ill i .1" i3_jj^tjJI oLjlj-pJI ^jJuj j ta.HI dilj (^ic- 

jj-o 4jI Ju>o 1 jj*-cjM till j (jyi^-J '^i^ 11 -^ JJ- ^ J 1 J^Lj Li^ ' j jjt • aj*l 
m£J-JI jj A , ,.j At! - ^ » ' ^^JJ ^ ' ' J ^ CjLj^j_$JJ 4 l_Ajj»_i jt Cj^JLi C' < n <J^L>. 
^ I la_c Lol SJLs. (jJ! olta-pJl Ij jLajJI oLus ( _ ;r 3 LvuLuil (jli? 

4-ul j-<j>JI i"'N i^aAJIj Cjljlj^VI j^ujjtaj jl 1 Ljj jjs Jjlj 4jj^c_lI! CjLil ^j-><-!I 
^J| 2 jjj A , ,.j A T 1 3_}LU jj^t^j 4_La_j£ Lai i jjl j_>JLj <i 1 n 1 La 
L*jjj ijL»jjM (jJI jL$j^/Li Jjjj-^JU |_gj se-Lail CjLLlII j-^. (<UJ liiljLS ■ t— j — II 

,j_o J 5 '* (j^Ll! j 5Jj_^>J,l jl 3_lj! jJ! 3jU! (j! j jiiia «dJj}L£» («JL«iI 
3840 j^e-i <>j-jjJLj (^yi J[jjuitlj cjI jjjLJIj jL^jVLi j^tjJ! ^1 sL^LJI 

^^j-b j-j^_jJ1 i a * La (jl ^ JJ a i --j all j i a **l ^^Lui_j^j_ij>J1 ^jlj-iXlj 

tt. i i iil^gj^ll jj-o ( jJo t _JSLI ^1j^>« 708 j_A jj a uiJ-aJI j t a *^ jj-a 4_u_oJ! 
. . tfLua jj-Ia ^JSLI ^J-^ 0 , I i n \ S-aLtll jl^-JI «L>. ji_a jj-a Uj^>* (J^» '"i" 

(^LS-ui-J «L_j_)jj_ojJ1 jj"^ < ajl ^jjSLjH^ <■ m 1 1 j^lll CJJL^-l jl^_J1 ^^j-^J 
VI C-i_u_ujJlII iqIj Lfl>l J i ill jj-ojJj i4j^ij J-^J 4 Ll- t -» jv - (jjj-ujl jJI «L3jjlj 

: Jlj^.Vl c^j Ur^ l I jl 

. <- m 1 1 j^lll jc3 (J-°J j^>^^ Cr^- L^-^J^ Ct^^ j^l ^ - iT JI CjL JLvk j - I 
^l_J^>.Vl L^_) ^j I ^ J II ^Jjj 3_jj_o* 4_uLui_j^ J-fll JJLJ <■ M ( "J^-ll -2 

■ 3^|-,^J,| Sjj^ijJI 
. L43I jj^si «Lu ^js 3_oUI *Lp-Vl uiiLUI mi it 3-j*jP-^ i_ijjj/j^JI -3 

J j -» usj I J_fll ij_l^sl_L«JI (^yjS J-l^sVl (jl mil V (jl 1- iliJ-Ij £-°J 

^ 0 i^t ^JjWju p U \ Li^ jj a 1 ■ j allj . ( __paj^U j j J ' ^ 1 1 c_JlII jj-o 4_jjVI 4jjIjJ| 
LjJjj^s Ij 4jLjjIaJI CjLjjSLa dJJjj . 3_jj|_J| jj-» i all j J i a a i Loja-LU dJJj CjLijSLa 



4_i^jL>. L-kjjJa (_y£ i. i j i .ijUJI-La . dJJj *ljj L«-C (JLj^u (jl L-U (jjijjj i^jVI 
Jl>.j jJLJj . '"' '^JJ^ ' ■■j^^ jl a i all jje-LaJI ^j^SJu 

1 ^jj^iiJ! j^ys S^LusI ^ ' o' (j 1 -^ ' ^ ^H'^!-*T!^5T! J ? , ^' CjL-u!j jJI (j-o JlJ J-*j j °/3 , 2 
(jjSij-^iiLa ^^l^jj JaLJaJ CjljHi (J^Li- (j-a yj^J^J"' I _jl J^ 1 -^' "^i- 3 Cr'l 

' -J ' "j" CjLjjj ^1 (j^II 4-»^5 L>J I i 9jj la 1 1 LiJ L-L»-tjiaj I jj-^ j I i j i ii 

,i-il Ij jl seoJI ( _ ;r 3 4l«->«JL] ('"'_'ljj" i uj-all) ^^liill ^jj i nll£LIl oLL 

l( jjLJ! ^IjJ ^ylc jjs- I jukLi dJLla di! IjLlol i'U . nil ^ jlu oLLJajj 

^jLoj Ji^-uiJ OjL£^ i _ 7 lJ1 4«Lu1^j-jJ1 j-&>\ jiiiJIj <Lul d - -j^tl (_-u-o 1 jjJ 1 3^j£" 
(JlLo Cj 1 a ■ ■• j_iJ 1 Cj La L>. ^o»A i j-*-^ I Ciia£ 1 j^^jJ I j i L1 1 c - < tH- 0 J^ ^ 

SjjjJI ^ ^-s ^ ^ia_jLj L_A_}J_=»o - Mg n 1 ' <aj 9 1 ^Li. jjSLtTo (jr^- lP^J^' JJ - ^ 

3 J_c LuaJLL 1 5_ijL(J1 jj se-i^aJ I L^Iul J_i i jj a - 1 j all j * <a *> * 1 4_u Lui_j£j_j_>J 1 

Jjj^* 3jj ^- >fl jb'*. ^" q ^' a djLijj nijJI L^HjLcj . . (^paj^l (j-I^Li 
j-j>.| l_S_jj-Ls-j_u3 L_L*J 1 (JSLJ N" 1 ^ * ■ j j - ^ * ^ jl>.L) jt^ (j^-Jj "(J^i^ 3 

4_}jJlil i"i lj j OJ-^ J^ 6 -^' l) ^ 'J * iS 4 -^' ^-se-uaJ| CjLlS 

£j-A (j j-SLjj i 1 j-jJLua I j-J^ 4-l(Jjj ^/ 1 ^j uj 3 1 1 i j r A (JjljUij . ijr jJ 1 lLUj i 4_lc 1 jjJ 1 

j L^aJutl! 4_jj_o* 4_ul_ui_j^ jl 4^Lui_j£j_u 3jj^ ijr II 
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6..iiAanJI CjIgjiJIg qLujuUI 



(_gj_L>JI i_a^L«J! q^Sjj (_g_o-<->JI <_a^L«J! 4fLu > jl ■ al> VI (jjs 

(_a^L«J! I jut (Jj j 4-S-La jJI . -<l tl ^~ , - .1 j|j j— Hj , -.l"l . 'tl ^ ^ * 

i,_p3j>U l£>»JI i-^^UJI ^ (jlluJI 5j^>JI 2 ajajl <j-aJjL-uVl >j^>J! l5jj^>JI 
^^lc 4JLi3j ^ Sola liUjJ ■laLuaVLi (jjSLj J-* (*-* ' ^i>^ c^^' <— S^LiJI J^. 

i_3>L«Jt (j^ '(^jU! i_S>L«JI (j-^V J -(j ' "« uJI ^U-ti/VI l- .J i ,M llllj-uilll L&l3 

Jjjj Ca> i se i a II i_u&LlC. (^-Sj i(JLjj>JI joja o-^-^ <J53^J i<Lulaill (jjlsLill 
I r (_gj_L>JI i_a^L«iI (jlr VI JijJI £-2j j . (^j^oJ^-lJI JoLiiill L*J-«p- I j/ a 
. (_£j_>JI i_3^LiiI jj-LLmJ I 4jaj>JI ^ aglaJI (j-a CjIjJLojIj^ d m\ 3 :=e - 1 
.jUa 4800 I r J-jj-J CjLcLjjjl ^Ir Lpo ^a-uljj>. ^Ir jji*-JI <jSLal jJilj 
Lol . jHo 4500 *L*j cJiL CjLcLojjI (j-a i_i£ux.j CjIj uia. £-«p- (j^- 0 ' liDj^j 
^la i ■■ <j-a jUa I 800 j^cj jJLu ,3 if (j^- LSirP 1 ^' <-3}L*lJ (^-sVI J-><Jl 

i." 'il l OujJU jLiT Lj^jSLJI (j_o J-il JJ^*^' O^ 0 ' *— ^P" O^J^' 

.j^a 4800 4jI jJs Jo^aJ 
i d j i ? '.Cj^Lj iIjULu j\ diljjj (jJI (jlaj^U i_£_a-L>JI i_S^L«JI iuoJ '_' J 
jLx-JI ( _ ;r 3 Sj^oJI 4jjjJI Jijuj . Cj LlajjJ, I j j La_J I ( _ ;r 3 j<u i2j JmJI tfLJil 

tjKtl ^^j^SLII JjiuilII (ji jlIIj 3jj . >•« II SjUI (Jj>- j i i a " llL! 

l^^ 10 XI26^^ jXy oLta.pJ.1 

SjU.1 SjjJ ^ LaLt IjjJ 4jj^tjJI *Lo.Vl i- i(^>ia 'lO X 146 ^tli jJLaj 
I 'I Laj>.| J-^l j-j^-jJI ^ La • *l ^-t-u JL>> (jr^- 4j^_tiaJtJ1 J-££-j ,>.«tl 

ls Ls-LiJ ixjMJI j^l^l J^(^ «bV t 5LpJI Lj>U»JI JL».ljlJ 2-a>}Laj 

i4_LlL\3 3_ijjlII i>LlU ( _ ;r a Sj^pJI SjjjJI Lol t ^j^Lij"j i nil tLSj j 

. Lljj-Sj 4_ojJ_»_a ^^oj>JI i_3^IJlII 

LulII 3jjJ <■ 1 1 .i 5 4jJI ^ jJI j i,_p2jVl V^aS-! t^pJI i S^VLiJI jjfc di! j 

d a I c 1 1 (JJ3^ ljl-i>jjj ^-J-^ lJtH^ 3 h ^- > " ^^Lc . . 4^l_ui^a-o*^a_LAjl 

(JIuLnJ SjLs-j tfjLp^Li ^g^pJI i_3^L«JI LijL>.| Lul ji^-(Jjjs-Vl ,_p2jVl 
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'.(jIj LfT i^jjkVl 3^lr>U ^Luj^SIJI (jljjVl 
3 JLa. I J (jjj 3 Jo. J (^^jjjJ! i_a^LiJI 

3jo-j300 (^>JI <_a}UJI 
Sjo-j 69100 ^LU l^MJLII 

. 3jL>.J 6 I 0 J^-2j ' Li -*■ II t— S^LiJI (j-a (_g^L(J! c.jpJI 

itfj-Lfu ijj^a La I jl n_g^L>J! <_a^LiiI i gall jcpoJI I JL& ("^J-J J 

( _ ;r Lcj i^La (^LLa-^jjjJI oj-uGj njj^JI ^ _4JtLa Lila La^ (^LuijSL!! cdaLiu 
L^MiJI <^l (oLSKJI JS) 0L.l3.pJI J ^LiLJI ^1 jM jjl^ (jLa liiJj 

ij_jiSLi 3_3j|jj(J»l (jJ)L«Jkl ^lj-il JJLc 0jjJl2j ( _ ;r a LoLx-i <— 3_5-"< lS^tH*^' 

Cr-Lc- Lfl LcJLu u^li] ^=ti> jJLoj j^JJ-ll Cr-^* (j-^Lo-ll i_aj|j-«-tLa 

^_a t *j ' ~>* (j^at (j^l^^P* ( — ^ll 850 J I d Li 3e rt ijy 3l_u ^oj t—tlJI ijr IijLs 

i4K (jSLj (<sJ jl i>*JI C&* 1 "^j^l 4_ijJLc. (jLa ^LaJbj .^^jjJI <_a}LiJI 
(_a^L«JI JoLiu (j-Lc LiLajj ^jJlJ (jl -^j llj^j iLaJI (j-o JLpJLa ^^^H 

(j_o 4_«_ij_U Cjlj-lajlj'vtl (j-U^LxJ oLLajoJU (jL*j^ w La «" dUji^j .(_£_jjj>JI 
(^jJLoj (_£^2bs_a (jjs 3_jjC_ua 3jjo=_J1 CjLijlSLII I j u ( p ^J1 4jSLlLu_oJI t. 1 i ntjijjt 
i 1 J_A j^t_jJI c.La (j_a (j-La (J^«-J Cjl_a1jj>* «bujt ^o.J ^lj->Jt (j_« 0 , 02 £yz 
(_gj_Lj>JI 1— i I I (jLa tZj j « 1 a II 4it£ ^s^J-J 4j1 J-^J^ 4J!LaVI (j-o 

j_p^ J-p'jjj 3joe_A (^y^ £jJJL) 1 ^ . . ."C * (^jj>. t <Luj_Al < i-lLrt-l t^j-i^ cLuj_aI 

^a I j . . . icLuJm_a Cjljijil^ Cjl_aL>.J L ■ ( "1j)J Ll^£La i4jjLuijSLJ1 j-t-^sLutJI (j_a 
' liLa 1 all t. 1 1 "Ijj (J^-* ^ I ^ ' 

aVI 3_L«jkVl 2uLc 

^1 ^-Llj '^JJ LgajtJI -il ^-Ll (j-« Lga-tJI CjLo^j-LI ^* < gaj (jt ij^paj^LJ (_^j_>JI 

UjtjUoLi c.Ulj Q5jj£L!I ju 1 ^Li jLc ^yjii 4jLjj>JI j^J 3-o)}U! ^L>JI 

H_yi-a '" II 3 j 1 ( _ ;r A diljJ 4LL2il 2 S La 1 Ij t^j^aJI (JA<uJI 3 jl <ir (^ 
j.t.^tt jjt .. A ~tl (jjSLj dU ju j 'Sjj LtajJI CjL£j_Uj jljll Jlx^Lu L^j (jylll 
dJJj ,j£. JJ-b j .3j_jjj>JI oLLal uilllj I aSLtajJI lJ js 3^j^UI 2 al LaU ^ 1 "j'tj-JI 
(_p_a 1 Ljj^j Li^ 3j \l , ^."aVI |_ 1 , ,||^J| ( jjs JJLC (jjjSu i3j^l>JI CjLULiiJjl 
d j < j I j in 1 1 i_ ' ( ill jjJI j 2 jj ■ » It 4_j_ij_ij^LIt jljJ.tj (JjjJLjJIj ia-se-aJI 
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. £eJI. . . JLl J_>J1j j_l1 j_>J1j Ci 'Ijj A , , j Atlj 

SLj_>J! L^JLalj 1 1 ? i .I (jlsj^/l jii^il (_gjj_>J! i_s^L«J! j-jj-*j j 

joJLkJI jj-^j ' a ulo^I La i_ < i u t-J i a c Jgl uil] j3i Jl^ I (jlj lj-*£. 

. Luj_2j 4_uj/ Q^-JLa 1400 J^e-i 0j-«-C jXlj Alga ^^j! Jj L-ilseJa 3jj_i>. (LalSLilj) 
^jSj LtaJI (jjjSj<J! ^L%ai I Jj JLS i_£j-pJ! <_3^LiJI (jjjSi (jLi (JLalo-! i-dLutj 

2 Laj ■ 2jj Jac CjL^jJ. photochemical Formation ^Ll«-iSLJI 

4-lj 1— t-o— l^ J I ^j^LjlXIj j-t-aLutll <JLLa^ jj a i .I j Atl 1_ujjl>. i_d^L>. jj-* 3 

1*1 l"j i(_£j_0* jl < n Cjlj J-i-^LutJI jj_a 3 J *^~ A <-^Ljk (J I gfc ' ^" * i4^JJjm 

..(jlsj^U (_gj_i_>J! i_s^L*JI fj^^l (Ji-Jj (jl cjJl^=j (_^JI j_^1_l«JI (jjk 
^ a i ii " «Lj_>J! cjLuISL!! ( _ ;r a L*ju>-!j3 <_sjijjii! <uSL^»jSjI j_i^sI_l«JI ^-^>.^ 

Cil j i nL-ut jj_a J .'**' + 1 ^^-^^^rh 1 ^ j-*-^Ljl11 i, f 1 1" ^* 1 j i^Lo^^M (jjSj jl uu tVlj 
j_i^>I_l«JI La_Lu (jjl^ ij^S JJJ iCjLoISLII dJJj 3l_o~ CjLjjJj_Us jl 

Jlj?o d j i nLt-u^M L_ulJ ! (j^- 1 (J-^J t^Lt-oL^. ^j^-il (jj-^ JaJLfl JL>.jj j__£jj>.V! 

<LuLu i L^>Ual (^L-: <LpJ! iZjLoISLL! *La JSLi (^k: (>J- i j jj JjVl 
(_£j-l>JI <_S^L*J! ( _ ;r 3 JL>- jj (jr^' £ *-^*"_^5t^' j-usVlxl\ q] JLaJj ' £ ^ J ' 

>U! (j— a Ljj/Ljj/I (jj^Llj ( _ ;r lJ!j jjj j j II 3jUI LajLsoLi S_j^SLa 

Cj^icLalll ulS (Lipids) cj! juAIIj cjLLujjjJIj cjljjijjk^j^SLIIj 

L*jl>.!jjJ LSola i4_^>.^Jj T LiI! j-i^LlkJ! i 1 947 j»Lc Jl2Jj 
(j^s ^pJI j Invariable Element LuL I 18 L^la (jLSLa '^Lp^l ol_ol£J! ^ 
La ^^J^ ifij-i- i4_lj>JI S^LII "LiJI-C. j-^1_l«JI J*C uu Ljlu 

Sj j j ^ 5p.jj ^1 jJljo i_dJ jJ (j-Aj I r 3l_pJI ^1 (jjs i-3>c. 

>L^>.^/! ( _ ;r ^ j-i^sLulII j I usli \\ ( _ ;r 3 4jJjVI 5^.jjij>J,I (j-aj (j I J.'J^j" 

tj^>.jj~L±l\j ^j^-ij-^LJIj (^j>.j)j J_i^/1 JL>o p i tL>JI d 1 1 nilt La-ila 

tjjj (1)-* '/• I 0 J / I ii}-*-* La ^jIjJlj >■ i i ii M ^Jl . jj a . ,.j A tlj ^J^?~ ' u^Vlj 
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JljJjlII LgJU^I ^yic IjO-jJjjjJI jj^jLulII LdJtJj .(_,->Jt (jjl^JI (« i 'i>!l 

^LS_o (j1^>.j|j_j_Ll!j Q^-jj-SLl! JL>.j-l3 iCjLoISLI! ( _ ;r 3 4-aL#J! i—ojUajJI (j-a 

^^£LlLu_oJ1j j^jjjIoJIj ^jj i u 'ic ULlj ^_u_oJl£LJ1 jl>. jj j idiLtlllj ^jl j_j_>J1 ^_u_oj 
,ol_ijl£LII j^iSLI aUk«JI j 3_JLaJI i_al ju^jVI j J^L^JI ^ jjA,,j,UI j 
J£J (^-jLlajSDI i_^jjJ! jL 1933 j»Lc ^ <<i_sjj!j^.j_Li3>> jjJa JlUj 

jLjX.V! CjjiJ jJ 1 1 JL>. 4-1 1 mi" a-4-ul J^p- ^1 e^jl£ 4\^Lij-4_pJI 
jj fl_mj_a tl j (j^j.jjJlUlj (j-La i n^^Mj (lAp-JIJ J-J^'j Ui-i>^' J-"- 0 J-^^^- 

j-i^sLlkJI j j laJ (j^>- I JL& iOjj-jSLJIj 

^j^-ij-SLJI (^-i L-a-j-s 4HjIj l 'ini jl>.j3j 4jj>.tj £jj (j-u Lcj_u 

JL>«J JJ*"-H 4j^>L>. SjLJuLj j . sLpJ! SjLil ( _ ;r 3 jj a i uj-aJlj (j^p - JLH^ 
I n it JjJ-iJ CjLjjLS^^U 4_Lo LjLli j^I J^-^ CjLjjlJLill ^^JljAI t_4j^jjJ! (jl 
SjLU c-^-l^j-j - U , ,j" ^ lA^ ' I983^l_c ( _^«j^>-jj>>j<!_JL«J! VjjL>- 

L<j/1_<j/I J SLi j 3jl_o (jjS^uj .4_l>J! SjLaJJ (^LuijSLI! t_ij^jjJ! jl a^j ,>..tl 

. K i nlj i nil j! ^jj i nllSLII illLL ■ j'a jl ^jj i nIlSLII CjLijjj^ (j-a 
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3jjjjajJ| ajlil y Ja„-i j^a 2 JjJjt 

■ t— i ■ j" a I -1 jj' a j (j^jjLjj^ (j^i-iLso 1 1 939^ Lc ( _ ;r a« jj!jjj_i»j_<lij dJJ j£ 
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6..ijAa>iJI ulgjjJIg (jUuiUI 
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jl>.i ^jj3 1 ^ ^^- >^ ^ s^LLI (j! * '^j j j sLLaiXI ^jLhIIj 

aLa-g 4_JLlII gj uuJI jj^jLLkJ! ^La-^l ^pJ! ( _ ;r a ^LULi j-cjLjJ! 
40jj-j£LI1 i^^jij-^^ i(j\3euj&£\ t^j-^jj juVI i^j^j^SLJI ^^j-Aj 



AO 



3j_jj>.^M 4_Cj_"tJ*JJ tfJUt u <i i ii "j iLiiajl ^jjJL>J! (jL£ Lx-OJ (^^TF^ri-i^'j 
4_iJ_i_lJ! j—t-^Luu ^ o i ill ijr Ij^1 <lCj_<3J>J,l L-cUjj * ' 4jJ_*jJI j-t-^sLuLj 

^* i j-j^jjjj ^uir^ d j <^>L>. L^j jJ cjLiLtll! q I jl>.j jloJj tCjLjl ui! w o t^«t1 

(j-o Jjii" i iilj i j-«J3 Uj^lc ^ij-^ 4-LjLLg-i$Jl '"«! a i ail 

^__j_4^tllj LiJJIi jcHj j .4jj_jj>J1 *Lui_j^_j_>JLi ^ o i in L^j^ ^j^LaiXI t_aJuS[J1 

J j l->-~itl JiLa 4jjj/Litl (jjj-LaJLi Lt-S^J (Jri^'-'J L^^v joj iJLijJIj CjLjL-lJI 
i<L>-L>JI i. 1 1 n^cj t;r «SLJI ' a.La3 ji ( _ ;r <iSUI Speetro chemical ^LuijSLII w AjUII 

. 1937 j»Lc ^ JL=J.! I ^ 3j_o JjV ^Jiieli-ul ^jJI j 
dJU jj j-t-aLutJI j-j£jjj £_j_<3_>»j ^jji^. CjLjI jj_>JI jj-* 3j jJL« CjLjLuJIj 

. 4j1j ^jL-uj^U i _ 7 IL>.j iCjUl ^_j_>J1j CjLjI_i_lU 4_uJaj-o LJalj-C t c—t-i-uLJ (jLi 

:d jdUt jtfUdt £&^Jt d$Ut 

<U_lj3_LiJ1 J cLljv jJj_l±J1 (JjL_ujJ1 j^jJI i L^-La SjjLcJI cLuaL>.j i«Lu_*_a |j_}L*_a 

LoL?cj>.i (jjS^j V j-t-aLi^. L^jLj LuSLg-j dllii J j 1 1 a « * SjjLJl j-u^LulII 

4_jj^i_J| i i"iT1 (J^>« 3jIL»_la Jl>. jj L^jIj j (jt Li^ ' JJ"^ ' d\ iJJ j3 ! JL>. 4_1_ujI3 

^jj VI <La.iL aj V Ljjjs .tl'a t(_^iij i ii -»J,I j (j^j <i I U LAjjj>.j ( _ ;r 3 »l nUtl 

1 1 JL>- IjjJ^s- VI ^> JjV" i n_i j«J jj>.VI a « xl I J i ■ La 2^ (_gjjjJI ((i_kjJj_La» JjJLs. 

^j_JL>Jlj 1940 , 1930 (j-oLc: Sjjs JjV ^Lutl^l ^jjjjjjJIj ^jjjjVLa 

LUI 

(jl VI i4_ljI-l^_»$ CjLj^j-o j I liijLjj/ 4_l2j CjljJLa 4jjj* (jrLc *Ijjj/ i4jjjt 
(_^l ji. (j^. sdjfLUaJt CjLajUU (jl il (jL^u^^J ^Aill <LxjJLc Ljjl (_j-">;J V I 



6..iiAanJI CjIgjiJIg qLujuUI 



LdJjl^ j_a^/l (jL£ JlJLJj L^JI a t~ i ill (jj-i oJLs- (_yJ-II ^ J * " ^J^*.'^ 

(JL>J! i_dJji£ LLlh-Usj I , ^.a ijJj^Ja 3j_ui]j »l aUtl A 1 i n-w (_gj-J! ^^jjLLuJ! 

uJ_LA (jjjLui! LJL>. (JSLjIiJ (_gj-JI jAa-uLajLaJJ 4-J-mll lj 

.. Ijx. CjljJLi!! (jj£_uj/ 

I j , , ,,l j/V ,aj \l ;tlj ,^.1 ;.tl ^\r- ^Jj , It I jtl ~- g^LjlJI I— l^imVlj 

(jLcuJ^Ls till j £-aj , d LI j, \l ^ aj SjjLc I jj'a JL>- (jjj-^ ' J"-'" 3 ^-'^- <^->LaL>. <j-° 

j . Sj J)L(J! j-i^sLlkJ! 0Jl$] 3jj3j J_t£l 3 Jj JX. I J >l ' -*■ "J CjLLu (j£. I.'iT J_l 

Laj i Lijj_a3 j-i^sLlkJ! (jr^- jLa-JI , '^!- a lSJ-^*"- 1 "J" 56 ^ a ^-i M Cr^ 
i\j->~ 2 3 al A* ^ CjL>-jJ_i Laj_i^jJj ' ailie-! cix-<^>. i3jj)l_ij! j-i^jLlkJ! dJJj 
3j_ix. ^fl I 4 d i i n h JL>- jj aj j i n if LUj ijjjjJLl '/. I 4 i i ii M JL>- a J_' 'J'"^ a 

Lai 3j_Ju£. 4 ^ 1 1 ii u ajj i nl3^Jlj ajj i nIlSLII (j-o ^>-jj j .<_aVT 

i>Lj_o (j_o c_laSLU j-ULa liilj (j-o Jjsl dim ij jL>-jia 3jjl_Ll! j-^LLkJ! 

( j_ J 3 t ^ > a 'J a!jj>.j i ajj JLujijJI (j_a (j*-2l (J 1 ^!^** Cr^" iS^-*-*- 1 J^-*- 1 ^ 
(j_a 4_jLa (j_a J-^>-ljJ i^_Uji_u_aJ1 jj-* ^^J-? 1 ^^ (1)-° ^jL-a jj-* ^A^^nltl 
4_j_j!jlJ! ^j^LjlJLI CjLj_<i^ 4xL%_u3 ^J-« ^jLj-Jj .^_uLoj^>J1 £yz ^1j»>J1 
i "'I La-ije aj jUej j-J-«^>- 4jjIL><j Lax. 3JVj 3jLc w Luu a i^jVl tjLa ijLa_JI tfLus 
i Lijj_2j ajjJLjK i nil (j-a (2>li Qi;!-^ 5500 ( _ ;T lx. ^Lla (_£jIL>>j • 'LlUsjV! Sj£LII 

^j_a jqXjJL j . A^a_j_Lji_u_oJ 1 J a^-J^j i ntlj a ^_uLaj^>J1 jj-a tiJ-I J jj-a J-J^i CjLuj^j 
j-fuu i Lj-La «j^>- (_j-lx jl ' Lj-ilc Jj i a >■ 1 1 ^La i ^ i se i a 1 1 CjLuiSLI! tfJLA A^^J 
jL»_jJ1 ^Lj_a ^__LjIojJj ' i I LaH * 1 JJt (jl jl ijJL^JLI jj-a a 3tJ-II W^^^ - ^ -1 
(j^La-i V JLti. (jia^s-a j_j_LaJLi I J_Aj 1 1 j 1 . * j\ |_u£j^ ( _ ;r 3 tagaJ Ij 
(j-C j tj i II i »j ■ a ' (jl j^j-Lhj V ! JUt (jl V! i ^ j a_i ' ■■ a (jr-i^- 4iLi>>j 

llII—La (jlj 4_^L>. ijLa-jJ! i>Lj_a L^j^loo (_^-iJI jj-iSLII cUj J^LilLuu! Sj£La 

j_i^>l_L«J! (jj-S~J j' J=e - L ^ CjLjLuj CjL! (J^ i" i ill L^-La i4ij JU L9jJo 

. I ' 1 (j_a Uj^>" 3jJ)LU1 

cjLjLu ciIj uuJIj cjLj! 3j-><-!I jl>-Ij1u 3jj>LlI! j-i^LuLlLa 

(jl j^jdLi jjJL>- jj* La-aj i3jLs.l^JI SjLsJI CjI j) «.Lo-Vlj 4jjjejJI <— > I uiC VI j 



42 



( _ ;r 3 JL>- jj j (l)Jj^ a 4jLa ^ljj>- 1 4 i ii <i->. £jC JUj-^ V j^tjJ! oLlo 

Lj_o JU>- Lo jJlS CjIj-U CjLla j» jjjljjl j i^alc qjz 4j^c_lI! CjLiLjjJ! 

JL9 4-4-uU i£ fff*< \ 13 Li_Ll 1 ! j_)IiJ 1 mi "kJ 1 a * * J Laj 1 

<4_fl J-xxH ^j?t^t_) cL^Ls ij_a L^Jjjvj 3 JlC J_Lo ^LlLa ^Lolll 3j-7e_Ju 

Jjt^ tilla£j . jJI ..3j^L>J1j 3jijj>J1 ^ ..4_itL>JL1 ^l^jVl jj-* cjIj Mir ^1 

^ jj'ijI tlj l_oj_>J I ' - » 1 j I a S 3j_}L_Lll j-t-aLutJI ^j^* * j-j^jH] CjLjI ^_j_>J1 

lLsjjijI (jlojJLlI I jl^J 3jjL>. 3jLa <■ 1 1 ii 1 1 (jLa cjVL^o-VI i Ltj-tcj 

4_j^>. j L_>J 1 (J_a 1 3-«-J 1 d *a i 1 4_I j j ' i I AyJalaJ J^SL^-i j i 4^ J- LMJ ' ^ I ' ^**'" 
(_gjLl! ' _i I se ta II ^iil*3 -^^"-11 *l o t f i_Sj_i^aj CiJO Jl>. ( _ ;r lll 3 ii I" ^kJ, I 

j i80 j 40 ^jIjjj 4^^110! J^Ltx 4J 1 1 11 ij II (j,!^- !>Li^a I 41a J 1 taje ' 
4ILL>.Lijl JjsljtA Jjjj 1 nAlxll 4julVlj 4 j'm i nil 4j>ji^/Li 4IlLaljLA Jju 

^jt (j,-!! 4 ... A i , j j| i hVLi ^J-t-a jUj ^jt JLt-u-mXI jj-* (J- 41 ^^ • '— °^ I (J-° J-*^' c^i 

(ji^. Ltjjl^lj CjLoISLII ■ La 1 uj| SjjJLaj 4_jj>-Lijl CjIjJLI CjLIo (j 1 ilscjj 
CjL5_lJI JJLhIuj njL^u'^l 4jsJL>J 4jjjjm Cjljjill iSjjLiJI j-i^sLlkJI 

«J-^3» (jjUVl ^LuijSLII ljjL>j Jjj 1 nil dJIj ^ 4jI J_JI Oul^ Jiilj 

1 tLL,axLq ijr 9 ijy _i_u_ij-ill ^JLjlII >i >Ij j»j j ui£ ^j_uLl]l ^jj-SJI ijr 9 (^Lc ^jJI 

w 1 c 4-1^^ se I a 3j J_S_a j-_o^VI jqJLjlJI * ) jl->» J OlLul JLoJj . (jjj ^ L)J-^' 

Jl>. Jijs j_i^>I_l«JI « JLA ^1 1 jj^LulII (j^a^ijr" 1 nl 

oLjLlII o^- 3 ! (j^ cr^ Jr^-^J ^LuJ 4jI j Jl^ ^ Ijutj 31 ui>* oLuiSLi 
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j uui 3JljJl>. ^Lalj <Li^jjj3 La «j Lx-i 3jjl_Ltl j-i^jLlkJ! j_i£jj 

1jL_LJLJ A ilj t^jjjaxuill ^lj£,t (j-* t* *' L ^- 1 ' i _ ;r Sj Jlj-£3 Ll (jjJUS 

(jLdlx-i LajliT J^aM <u: LjLCa L^jjj-cSjLtl cJjl Lajj (J-ajiJI 4-l3 Jj I Laj 1 1 JL>. 
Lj diLisji (jLojJ! ijJIi lJ £ , , I -i j* aljl £_oJa r ^ ■* ^ j i^iLa . . (jl <iA< .i jojLs. 
L-i-j * *' (Jjlj-J (j-o LaLa-l 2 ' . .-. 1 I d j ij j< II tiJjjLuj/ jjJjj ( _ ;r j3jJLi^5 

SLtaJLa ^Jj S 3. i-djl i ii jij lLLLl-qj ^j-Lcj ii 'I j" i ii^LJLi ' a-i -»j JL3 LajjJa L$j 

J *C i"i II j Q^-LJI Lj^c (jiulSLa Lajjjtj c^.jJjj LtjLu cjjjlju jL*jI/Lj 

oj i~,t~ 'i U 4jjjJlII «LajjJ! jjjtjJI dJJj oJ>L_uj lLL! ijojoJIj 
j J i ii ~) (j-Lj&jG Vj jJi_L<j>. lLLijj^I_u 3j_L>JI (j'C i ii a I . .1-lIjLvuJ (ji^. 

I jj'a (Jjcjjij joJ jjj^j- jj^Iajj tiujLs. ^Llil ljr & jl ijjjtjJIj cjLjLjJI (jjJLLil 

I J d 1 J j > ajLoJLi 1 L&jj^iaj ( _ ;r 3 Jj-^ (0-1 (jLuuVI (j! • 

^^JLlj 4jI -.j^i-I ,_L-*J ,j-a dilj JSTJjlS Jj i L*jLu j! 3-LuII L43LJI 

CjI j <i ^ w I c LjJLa J ' *** **• ^ JJ-^j-" liilj ( _ ;r 3 j^l_LJ1 ja^jJjjJI j La Ic 

dj-J^^ SB **( I 11J 4 L^_Al_J_OJ ( _^3J^I J^t_t-£5 ^ Jj ' ^ ^ I j^)^ J-*-^ J J^ 

g| ljii"ll L^jL^>. (jl . dJLfljjJa jjl^j 3ji^>.jJ.lj 4jjjJlJI i_^l«JI J_l3i_c£. I 1 eaj] 
(_gjJL>>j I_4jI <_ 1 ui -»JI (j-o 5>fj^ CjLi-ijtS^.3 ( _ ;r a AlLtXIj ^LSj^JI Q^ill CjI j 
La- I '& t4 j I r J j La-aJ I tjl uuVI jl^s. ij^Lj jJi i^jjJLujjJI ^Ir 
41^90 Lx^3 p t- i 4_La CjLuiSLi i»JUuJ ^J-i-II I J-A <J I jJaj '" 1 "jl 5jlj) aJI »l nUt 

.cjI jil (jji j-Jiuu 3-i>lJI 

olt^lxLaJI jjL^a ^1 jjjtjJIj jLjiiJIj CjLjLjJI lLIJj (JL<j/jJ jj-a VjLi j 
^ dilj .(jjUIl Jji iSJj (j^^iicljj/l jjLuajs ^1 Jj-ujj L^JiLa i^UjI jJLlI 
La i(jj_L!l 4jJLSjjJI 4Luu>JI c_l1«JI J_l3|_!£.j i4jjjJl!I «LsjjJI jjjtjJI (j^ 1 

4_ljjJlJI j^_Aj-JI jj-a tiJ-Ia_pe_] La_a j_uSLi j£LaJ1 (JLJI » i"i a di^jILi 

(Ja-Lvu ^1 (jjjJaJI 3_jl-^j ^1 L»jj_<j/ dJjLA (J-LaJ Jj iSVj-ll J_l3l1«JIj 

(^_o^ j_l\jJI Lilj-xs^-i t_dl_LAj 4<Qj Jl>JI £j Li-all JL>. t Jl>. clu_o* i^-stjJI 
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jl '^j -1 & VI ^JLj j 'I j 'j^j Lflj i a k: ^^S^LuVI Lalj . . .4-L^.jaJLlLLa SjLs-jj 
j-^j-Hj tilt-o-. <4_jJLc ^Ij-jI ^jyJJ j^t_JI (j- 0 *LU t. lSc i ii i ^o-dJ 3j-u^ ' lil se ' a rt 

CjLaLiJI (_£Jl>.I LjjL£j CjLjjJa^J! i ' lij j j < aj 4-uL$UI (_L>.lj_LI (_^aj .j^e-il! 
J (jl tjl i .i l^L! (jL£ La Sj-lL) (jjLtA (j^s^iitlLj/V i«Luj^£ (j'j" 3 ' Cr^ 

0->J, ij^e_JI tfLys J-i£. ' ' -*■ O-utj La lilj . . Cj Lj-taji! I dJJj VaJ i Lj-lic 

^>.L_La i^o_jJI cLiij (Jo-d-l Li^..} (J-l ..^LU C^>»J < JLse.la.ll jj_a 4 a V <^*> £jlj-a 

4_lLc (Jj-a^tJ jJI -ia^J-II ^ 3^ "-J^J ^ J 1 '"'J * * cj-^l-*_a ^j_a_=»o (J-aJtJ i c ^^>* 

. . LUaj t 4jj^c_lI1 » i\ '"■•<" *^l Jjj jJa j^e_JI tfLua 

^j-S l_i_a_L^ a-^>- L^Jj Lj^ ISLlU ^^jjljj (jl_0J->Jlj CjLiill dJjUlJ 

id j I -sJI Sj_lj>.j d ta j i ■■ ill "j j « i a II CjLoLSLII liit jl Ji^-J JiiLa . .j_Jai.j 
IjJ-i i. i i I " t^j j'i'C < II (j-jjj>.VI J_t£.J a « i! I J_t£. LjjIISLjJL) a i n" (jjJIj 
4^Lut^aj^><JI i_ijLLiaJI Ja-ptj Laj (_p=>j3U (_£a-L>JI i_3^L«JI \-a\jt 

i ( »3^Liaj^)_i ^1 Ja^J iSJlalll 4jj LajJI SjLlI <j-a '/. 40 jl 30 Jijo ^j-uSLil 

^2l_jj (jJI j! lalllj 2 ! ojjj-SLII j _i , „<? (jjlj (jJI jl^Lu (^LJI I a in 

d 1 1 n \ (j\ (J_aIL>J,l jj-aj • I i-il (jajj£LJI J j i n^t (Jjl Lxajl ^j^oS^Iu Jl^j i4_La_u_uj 
QaSju cLajJiill oLuojj/jJI (_fjj>.VI 2jj LajtJI jl J-Uj (JLijJI (j^s *>f^ 
4jj i^ttl 3jUI J a <"i i n"t Ljj_uSLJI jj^ JLlIj . L*LjLoj j 4jj_uSLJI Lj^LiJI 
"t-WjU" ^lj^j^-S3 i- 1 1 .i^e-i i .ill JSLI ^Ijj-llja 0 I X -I0I2Jjjlaj 

L^JJjijs (j! VI j»"-»'l ^ 4_utl_Lla lIjLoL^ Ljj_uSjJI (j! jjs j . 1942 ^Lc ^ 

^ 3_jjljJI m.U LjJ j^uj t^yj-jJ^j i aAJI I jUI .v.j tjjLiill ^ (jJUJI 

i_^jL;cj iSjLil (j-a Ljj (JjiLj V CjLui£ ^1 i^Jp (jj^-ll 4-uLi.a^JI Cj^icLajJI 
. ^^mij j-i^jLlkJI (jjs j_uSLI 4^1-ui^^a-L^JI CjljjjJI ( _ ;r 3 I j"j i A I 
(. i i (j-jJt i4iuJL>JI i. 1 1 "ljlj-ll 4_uLilII Lj^'i's jtl (j-a Sj^j Jl>-jjj 

( _ ;r 3 (j^j^HI CjL-La CjLLa La LjJjiJ(-a i^^J-II CjLLajjajs (jLtj^ 

-Jj-ajLlI ^_a-^j JlHj Lua^j (JIj- l i ^ - J 1 Jal mi ill L auu j . t. i < nlj^jJI dJJj (j-a ^lj^>« 
i4jj^t_JI <■ ■ i n1j)jJU * >»* tl (j^>.jj^llj|j w-jj Lajul (jojj^LII (j_a (^ao^JLI (^y^ 
i 1_jj_ILSLj_! I jljLclj ^lj-il (j^-J L-a-j-3 L2_i_m Sj LaL*j^ijl dJLut jLs Laaj^cj 

Physiochemical Conditions 2 j'l j i j^jj - -.AH < aj^iaJlj ^LuijSLII i_ij^pJlj 
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4-jJj % i n a I j ~«l c (jlr LjjjSLJI (_)-«-><j iJLIa^ liilj u^r j t<_ i < 
dltjj .i_u-uljj_tl ,JS: PH ^jrJ^-jljJJ^I Q^jI jj^jj Sjvj-i J* LT^-JJ^^I <j-"^' 
(jiuuj Redox Potential JtjZo-Vtj J i .i^Otl Cj^LjLjla jjJj "jJ-V PH J! 
j i n^jla q^j^SJI jllx^I (jjlS jLc (jjs sLajJj L«j PH Jl (J12j LjjSLJI £j jj| 

j! Cj-Jj-j^ (jlj>.jj JljVt ' ^JJ ' (_P 3 ' _<1:> "^ Cr'l ^JJ ■ It SjLtt 

j .CjLJIj^jj CjLujJLi ^1 ^jji-^/t sQJLi^. Jj-ul t CjLi£j_Uj Lujjs^/tj CjLuj_j£ 
^jt^JIJ^- 1 ^^ "^-i^ij^ <**tt*>t A . ™j^tl jj^o JjlLaj jjLjIujJJI d la i --t jj 

. CjLLujj-Jt 

w t ^ cL_j_i_LjJ1 SjijJlJt j '1 ' ^ rt jj-o j, ) ' a I** 4_uJutXt CjtjjjiJt f< ^ a * (jy^J 
(j^Lt^ii! CjL«-«-X-a ( _ ;r ^ ,_p3jVl ( _ ;r Lc. jjiti^iJI £-Jjj| ^ j-Laii (jl I ntr Lgja^LIal 
. SjjLJI JJ"- . — > T t — ■ <t t j£ l^J-J^ 4_U JJLA 4-lLu 3j)j>j w ^J"JJ" > 1 L ^-^ • • 

Cj j£j o*"*"^ JJ~" ■ *-»tt £j jj t *tx. j_<3J?e_a ^j-o*jJj_ij>J1 ^ alia 1 ^d_ul 1 Jl&j 
g i ii "j i4_j_UsjVt *j ui flll (Ji-tj jl Oaj Sjy>-jJ,t *j j i a 1 1 1 jt jit JLjjjUj 

jtui^Ij La Magma ,_p=>jVI <jJaLj ^.sUAl jj<j'^<i;-3j<3'^'U _s I _aJL 1 0 jjt, 

Jjl J_>JLi L^jLLS J S j tLutj-ilaJI 4jjjijJt (_Lat j£. dlajj/t jj jaje-LaJI liJJj 
joj i(^iila) JLojJt ji J a La 1 1 (j_a i ~ 1 1 2 ■ La J-*^*^ ^Jt^J J^-^'j 

i4_<J_aj_Jt jLjc^s-^Mj 4-j-Lfl-IaJI j j se i a 1 1 3_jj£_a Jjlj Liai liL uLqIu JL3 
<LjJ_aJaJ I jj se-LaJ I i>J_A O-uajju La « fi t- : U5-*-uj-1 1 J ig 3e-LaJ \ * L^jLS 

Sjlj_>JI CjL>.jJ ji JljJ Mitt - La « i a 1 1 (j-ojJt j_o ^tr 4jlajJI jLejs.^/lj 
jt^Jij^/t ^Jii-a i^J^tjJLl jj se-LaJ 1 * l_3jjlj ^J^* t t_t-a I j t£ C-tTtt T Li i4_jJL»J1 
jLjtj>.^1 ^j-^- **' j t^iJ-Jl *— ^iMJ ^9^-^ J ^LiiAlaJI j j se^aJ I jj^, ^j-li t^J-lt 

jal&J -jj-» LaJI j<u (j-oj (jjL«Jkl ^LltLi j iCjIjjJ ( _ ;r 3 4_uj/Lj/^/I j-i^jLlkJI 

:^ljj| 4j^Lj Jl>-j3 jjit jjiej^ILa . Ijls. 

jj se LaJlj (j.jL«_U JaJ-C j? ^ . u j Sj^JI j J LaJ t ( _ ;r jtj 4jjLlJt j j se i a 1 1 - I 
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(jl J_&j i4_jJL«J! 3jlj_>J! jl JaJi La ll-J 4_ujj-ujJ! j! SjjLlI! jjjej.a.11 

Qj£LiJ Jjl a^VI j JJ"" 1 a ^ '"'J 3 """^ ^13 ^° ^1 oLhP*^' 

^Jj d ^ j ■ * jjjjij ijr lI1-L^>.L11- ( _p3j^1 (jJaLi ^£ (jjLullj jj se^aJ I j J j ' a rt 

i^L^a 1 1 1 a L<i£ <j^-!j 5 • I * aj! <>J-& Sjjj oj-u-JI . ..SjjLj Ijjiej^s (_p=>jVI 

L^ijjSij ( _ ;r a (Ji-Jijjj I jj'a dJLI uoi i4JL>.I Jila La-ilj 4J.2j.uia CjIjjj Q i njl 

^I^, i_a^_cj jug iiitl jj-a 3j1jj>.j ^1 j-Aj ^La jj-a (_£jj>.V! <l!j_J! j-tal_Lc 
(jja (JS-«i (jLjuVI Lgliu-i 4jj-u i— i f_yjt SjL^ill ( _ ;r a jjI jjJI JSTj i(_psjVI 

jl 3jj_ia Kjl t ii ( _ ;r l^. (_£ JJ^tJ (_g jJI Cj-uIj^>JI 4jjLl!I j j 3t i a 1 1 4J!lal (j-aj 
, a j , a i >■ 1 1 4jjLJI j j se i a 1 1 (jji 0-uIjj>JL9 lii! jjj i jjjIjST (jr^ ^ ^ 1 ^J- a 

3jjj^3 ^£ Kjl i nil (ji^. (_£jJie-J 4jI ^-aj • I ' aj I LjjLj IjJcj^s jj_iL>JI jjjjuj 
jj-» i all 1 4-LaL£ ^ ^!- 0 ^•■ J ^"1 J-2 (*1 LCjJLvoJ! (j! VI i(_Jjj>.^/! jj^jLlkJI CjLSj-a 
-Oi-uIjj>JI ilJLs. LiST-jljjijI (ji^. jj I jT) (_^>- <_P=J^I (j^ 3 ^ O"^ 4j5|jJt 
Jjj».j ^JijiJ LuJ- Lu^ajaL> V-LjJlcLs LjjLi Ijje-i^s jjjL>JI jl j"r I (jSLaj I J-#Jj 
,_£jj>.^Mj 2 j ■ -i aJI "tJjLJI jj-^ i all (j-LJ Li-l3j i jlj-ojl 4JL>. ( _ ;r l£. 4j Kjl i ntl 
L^Ijuj-ol ^LpJ-i CjI^j3 * j o a. j d , ,j"t \ ^jjLJI j a_se ■ a II Jl>- jj 4_iJLcLjJ1 
J_Lo 4 J_j_jLj (j-aj J— La 4jI tllaj rt JU_u3j 43L>.L^t_] ^ djj - LgltlXuiJ j i^jL-uj^l 
4jj3j-»_a £_a IjjJajj i^Jj^/l 4jj^?e_>JI "jj t a c JLLa j^pajVI (^1^. 43ljLLa^. jj?ej3 
Jj-jL>JIj C^_uIj->JI jj-a fit_t£,lj^JI jLjLt_aj ^J-uLa-l dJIjLaj i^j_J1 ^jjLjtlLl 
(jLtoJ^I L^j! jj I j i '— j '■» j i La (jl£La ajjil! 3j-3j (jr^C SjutLJu 

^ (jL£ La (_>uSjtJ i L^a Jiir" i ,i_ij I^U" i JLuJj-U iliJI dJJj ^ LitJ (_£ jJI 

. . ^LiLa 4jjjj1/V!j 4jJjLJI 5j I i a — 1 1 4-Lu 
Jus.! (jl (JLij LaJ-Lc <jl '.(Jj_2j 4_uJj(Jll 4jSjjJI SjjiiJI £-a I 'lj tali i ulj 
(jjijti! (jl i>Lul>i till jjj i a_»-iA^j>J I 4jjLlI! jjie-c^aJLl s(jj_al ( _ ;r 3 Jaj3j_a (jjLui! 
i(__paj^1 Oj-^-La-LlI jj se^LaJI (j_a fiLHjLj_La 4_uJ_»_a (J_jJL^t_a (j_a (jjSo Jkjj 

Laj tC^-Ljl a"r itlj C^_ulj^>JI (Jj-a jj^t_t-a JLjj-jjJLi l_AJLa_=»o Jjlj I J t£ I i^i M 
^jjjjnJLI 4-i3e Jlj ^lj-a_>JI j\3j1 j£L11 jj^t_t-aj jjj 1 jSUI ^Jj^, (j_a L^-L>.l LaJ 
(_3jjJaJI 4j3j-»_a fiLuj_Al ^j-Usjj (jlj j ta * (jLJLtll (jVLltlj i^Lca-u CjIjjJj 



6..iiAanJI CjIgjiJIg qIuuUI 



"»-**''■■* j « ' - a 5Ji jc-Jl-*-J1 ^LnjLs i^jjLtXI jj^j^-I ^ j^j 

J a se "1 i jjjo^iijl ^jjLt-a CjjjIjjj 0_u1jj>J1 <l u ■ JJ -» ' ^ 4_o*Lt-£i_a 

fit_La_uj-a ^Jj^LJI CjLaL>. JL>.jJ i(_£jj>.i <L^>. i4_uia_a_>J! 3_jjLl1! '"'Ijj J t^aXI 

4_LoL>J! J_JL>J,L3 dJJjuj i5_jJlC:L2JI 3>3 jl iLjJLcLUI 3-JjLiJ! jj-^ lalb 
CjIj i_j '"'IjJ J ' rt (j-* OHjlojI CluLajj^LlI ^jjut-a l_t£. jj \ y y (j_}L*_oAJ 
4->JI j j i , ^ ^ I t Cjl_aL>. jjj>-j-3 (JjiLjji^/I I j_A ^ 1 r J i4_jJLc "LjjLcLjs 
a j 2 Ll I w 1 c j-j_j_*_j 3_)Jl£.L]9 jj se-LaaJ ^J-t-^VI ^3 c\_La_uj-a V*< < n^U 
. d*n i II (_3jjJi «L) ^j>.jj Lo_ij <UjxtaJI (j^J^ 

j_<I/l_j_a j_j^jJLi I J-jJ L^-l^h-I , 4j 'I i 4-o_uiJI Cj! j (jjLull (jjjSijJ (jj-k 

(j-o jj I j " j JlSj . LaJlajo tLcjl dlljj i(_psj^/l (j-IaLi *j -j . ^ ' 1 1 

^* ) CjJL^tJ JL9 iC\_LL*_a fi LLj-23 ^JjLjla j^-j-o Jjk (jjS jjlajV! (jJ^Ll JJ J t a rt 
. . ijj-i- 1 (J-ol J-C jl 4_u jL>J! (Jj>-aj 4-ulj j j j ■ ^ 1 1 ( _ ;r 3 Jq_l^jj i CjVIjjlj! 
(jjLatll 4_i£jj ijr 3 ^ S^ re T u jj <( iJT jj_J1 ^jljJjV!)) ^jLi (JjJLJI Lu SL qj l_L&j 

' **JJ ^ ' 1 1 1 **( f *t ^jjLjlJL! jj-a CjL_j_£.jj ^ (J-^J cl^tllUj 4jj£jlX1 

jl Hypothermal Lu . n't 2 « ajj " Qj£j jJs JaJLUaJlj 3j!j_>J! 3 iil"^e-a 
.Epithermal j| Mesothrmal 2 U , „j" ^ 

( _ ;r i Sj mi" i U ^jLuJL! 3_j| j| (jiaj^/l ^ , ,, c^>o 4jjL>J! i>LuiU (jSLfljj 

jl j-j lcjc-lU jl JLjJ->J! CjIj-i^jj (J^Ls-lj (_gj_L>J! jjoJI JlLa jjiej^s ^r 1 '- 1 ! 

tSj jj^ 4_ul_ui_j^ 2 "jl^T jLL4_jJ icLjJLc CjI j «Lt-aL>. (j-iLt-a \-&Jua ^J-SJj 

^J_o1 j^, 4_La_i_o! jj I j"'**' flj (jJal-La t— utjJIj (^u^i_J1j j l I La2i\ ^jjLt-a ^Jj-« 

j—ljLLi ^jLjuiII (J1-><J (j^. 4jjj>.LlI! (JjJL>J,! (j-o (_£jj>.| (jjLjua till jSTj 

..(_Jjj>.| i>Lus jl 4-uiajaL>J| i>Ljl! 

^jj i nljj^JI (jjl^. ^jj->oj i^lji^V! (j-o liVVI (jLo^l (jiaJLJ (^jj^ l^j£> o i ■■ ' ^* * 
i> JLA j jV j"it 4j*_uj dJJjj i(_Jjj>.VI 3_aL«J! ^^LaVI (j-a Lo-&j_lCJ ^>jj i h ir Lllj 
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oUI 

a * 1 . jl i i till (^_l^Lo ^jLajJI jj-* (jr-*-*- 1 ^-4-1^ 4 ^^-^^^tH? 1 ^ ' JJ ' ajJl 

, 2 j \l , V.aM t d aoiill Cjli (jjLti! CjLaLi. I Jj a (jjSilu (j^JI CjL°LuJI jojtl 

cjL1j_i JLxJ! 2 .j .Uj dJLukj i^Lt jjj L$-l3 i d <~u V 5_jij_J1 1 a jj la 1 1 ( _ 7 lJl w 9 
( _ ;r i 4_oJLl>J,! L^jIjij^oj 4_ujjti! cjlj^ilJ ^L«JI JSLl^JI JjLuj <_2jj^Jj 

j Ll^sS 4_u Jjtll CjljjiUI (jLi (Jj-il! Lufc I LtflSLja . ujLjSLJI I JJt (j-a jj>. I t_)L> 
jo-ALj j^jVI *jj ' a c J_La (jLjijV! CjJLal JL3 i4_U;LiI! Cjlj)_)i!l jjL^ajj (jjs 
Jj_jj-Ia j j c 4_jjl_iia_>J1 J^>.lj-U i.'i i) i uj jJil (jy^>* i43ljl_Uajv jj laj * n 1 1 ul 

dJLlA jl£j (jjjjJ.! j ir^ntl dJLla ..(j^UIl »l a . U L iJjolaJI (jL^VI 

... jJI j»jjj!jJ!j ^^jjIj^jJI j ' jl ^jjJI j LaaJ L ^ a i uj 
. . . 1 j» a (J^Lijj O"^ JtH'-' O- 3 ' 4_uJL*Jll CjljjjJil] f& 

p -» A 1 1 jj . ^» ^ ei"^ . . .. jJLa JL>J,I lj_a> (j-^J iSJalia j i a Le ^^jjlj^jJLa 
JjLhj SJaLLi u ta «j (_g jJI jLta ui 1 Q^ajjjiiJI jl) ^j_ulj^-<JI (j^s 3jl>.Ij 

V! >-iI>13 V 2 lLIIjj ip^tAII ,j-a ,jJa (J'j-^"' <L»a»Li]! 2 al Utl LLui£ 

i a i_aj_^ tijij-i-I! j I ta ui '-VI jjf dLill JL« ^ Ijuv >L<la 

dJLufc i.". i ujla dili jjsj i3_LJ^ CjIj i i .i SJsLtal! 3j i ■ij'ijJl j^L^all 

(J_ajLu_u1 (jr^' ^J-^^' CjljJLoIl (jL£La ^_u1j^_J1 JH^tJ ^jl jj-a d j ui3» jj-a 
I J « a ■ (j^a J-jj-J i_aa-tji (Jj i^jal i utl k!jLaJL>J! ( _ ;r 3 (jriLc 3^ aJ Cr^ 
\j ) l a "J i ^ -lC I 1 1 aJI sLujJk! CjLaj I" i u a (j-a J-JJ-«3 (jj^JI lij^*"^' 4_uJLnil jll 
tjl i .i t^fl 3j_tajj (jjL«l! =La_ia i alljejj i I jj' a jiljjj 4 __ r Uj I (j^JJ 

^jJL>.!j cLH_1_lj w 1 c j ta J i * ^jL-ujVI ?JLi JlIx (2>^J 5jl JLcaJI ^jl£La JlLr»o 

(jjU! j tiJjj-I! j ,_^aL^>jJI j (jjLitJJI j jjjjJ! ^Jl S-ujjkVl cjW! 

3j_aLiaJI 4_2_i_2_>J! (jl VI i Lai Jiitjjj/I 4_uJij(H sLu^l Sjjill Cjljj_ia 
jj^a ^—lIlSLII ^ljL^_j_*_ol ^^j-A t t 2hj J ? uiajI ^jj-SJI ^IjGjI J_La 4IuJ_>Jl d c I * < ajl 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



(jlr 4iLu (jlr <Gj Laj i ■■ CjVjLca Lujo- tjl . ujVI I c (_y~-!l CjljJLUI 
t jLstC L^jL£j L^jJI j la * 1 (jl^ 4_ljlj_lL3 _}1 ^a ^1 Jl^-"m n I til! j£j .j-^lj (Jli^i 

i4-Jujju (_g jJI OJ-2JI I J^Li- C^vj^r" i nl (jylll CjLuiSLII ^1 I j ie /«->>J 
. .(jL^ J-La (jLjuVI iiIj sLjtjji La 

•.(jJLlII ^still (jJLc (^jjJI (>IaaJI 3-lUsjVI aolaJI J-jLDJ 



Pre Cambrian Era ^ j««£lt JmS U MM : 2$f 

a i n" u nkr SjLs ,jjs l«j^>- ^j-kJI (jJajJI i^JLS^I (j-ajJI i-£J I j 

L^aJ ^ o i i i j La ^J 'C uij 1 J19 j^fcj-^ jj-* ^-J^-a « Lllj J_L>o> 
4_jj jj_ojJI JJ~" . *-»tl £^ojI £^Laj>. L$j3aj3 <■"'!( iij3 (jj*-JI 5 1 ^_JI jjjjL-uVI J^fcJ-^ 
jjJe-i^aJI dJJj QaSLljj jj • (jjs j»JLsVI j • II lilta }L" U 2jljL"JI 

O-lLjLa^txIl j 'M itlj Ci i ii miIIj 0-ulj^>JI JiLa t*Llaj?t"_aj 4jjLi CjLx£,^aJ £ya 
La£ 4j 'I i aajjal 4 j a it I jaje-uaJI iMjjjiaJI j j x ■ a 1 1 Ltj-tcj 

jLiiT (j-Lc ji j_^aL>.VI ,j_a JjJj L^-ta Jl*.jj iJj"s Lij^j 

La i_iJL> j j V 10 Qa^Lij j»Lc J*C i"i_ij " . la>J| I jjt c^\£ SLiaell 
Arabo-Nubian SjjaiJI 3_uj-«JI j^se-LaJI 5Jj^ jjIUjj i w -i lac Jj^ ,jjs ^jjjiSLII 

J i mi* li^p. i^j-nJI (2>la^II ^ IjLiiljl JjSLII lilt joicjJalj {_ya Mass 

3j-jjj>. 4 i-uJ 4jt jo_l>J I 1 w ' a rt ^ I J> • LuiA jj^a I / I 0 ^Jl < cL>. 1 i n a 

3 jjj j o 3> fiLvLt^a ( j-a I /3j (^)_aj>.^1 j^t_JLI ijr JjJLl! ^Jal uil! Ljjl^aj »1 m i n 
<L>.I i ii a (jjs I /3 j («LujJiJ! 4_uoJl>J!j «LuoJl>J! sLaljJalj 4^j_Zu (^.s) (jljiaj^J! 
J i mi* L^Jil l_a^ ^(^-ijJLII ^yJo-LjJI (j^) 4jJij» i nil SLujjlJI 4£LiaJ.I 

i>J_A JL^tlLjJ ^ ta ' I a J cl)-^J^J (l)-* 1 -^^ ^^JJ ^ 0 ~~ Cr^ ^JJJiJtA CjL>.Lt^a 

(^jJLlI ^jJI a Mill tfLsoVI ( _ ;r 3 LjJ-La 2j j . (^jJlI! ^jjjJ!/ (^ilj-iiJ! ^jJI a Mill 
4_j_iL^j_jJI fl-taJI I j « ta " La^ j_aj>. VI j^tjJI JLs-I ( _ ? ilj_<iJI (^yjaJLaJI / 



50 



4_o* Lj ( jja cL^j Lfu_o 4Jb£^ i> jj 4_jjj 1j^>*J 1 4-Jjj-$-4->J 1 * 4_uJj LJ 1 jj j&^eaJ 1 j 

^j-g-iu-j) 4_J_1 J-Ll 1 4_JJj_*J 1 JJ JCLLesJ 1 dJCSL! 4_0* jj J-J->*-J 1 (j-^LJ l_ua_>J lj (jJ^^J 1 

ujj_l>. w * j^k'j (Hagar) jL*_>Jl ^Lb^^^j iQ^j^iJI ^j^JI £jJ-JL) LjLo*! 

L^JSUj 4 <-_)jJlI 1 j (Jj-ifaJ 1 ijT ILjj>. Lj ^J (J Lq-uiJ 1 4_jj>. Lj ^Jj Jd! Li jj Ij-?^ ' 

C_)J_L>. ^j-^J * -jl Ui JJ J^JC-J-Lll ^1 Ljj_ck jC_4_lJ (( tjy Iu_a_u )) jj L^jjJcv 

Lj_lLLjjj_a 4_jj>.Lj L-JJ-C. J-j-«jj ((^JjjcjI )) 

"J ' '*'*'' " I (J^?^' " _p c^D-*-^ 5^^' cJ^^ 1 - 0 il)^*^ '^Ij^OL"-"^ 



Palaeozoic Erut£$ j£JUJI Miaalt :LdLf 

^jl^ jjj^ ^_)JL9 J^*- 1 LsLaj d ^ 1 ^JL>J1 i La i ojItJi I ^ 12 1 jl^-J! Jju 
jj se i a 1 1 4_Li£ «Lfl»> j J^*-^' I J-A I JLij . (Thyses j i ii j-i) /<s_<-uLi <i i 
i_j-2j5eJJ (jLajJ! O-^ O"'^" 'LSjj^y i. in-»JI ^ L*J^i (jjLJI 4^LaJI 
jaJ iLj-lLij j<uJL2J! j^til! tiJIi ' O^J '(lSJ-J-*^' (J^ 3 "J^- 3 (3JL"'JI 

L-i-2-aJI I j-gJ 2 A I " A. 1 1 jj . ^.11 j_a ^Ir Ll*cj 1 uj| ^Ijij! Lu Uj i^i 

^jUILij (^^j^l-^jjj^Lil-^j^jjJl-^jjIj i iJI-(j Mij'qj.sj^l-^j.j.alSLlI) '-(j-Aj 

Jill Jjj- Ir^lll Sj I I I U SjJJtlHj SjjJtlJI Jjll JL*jJ! 

i4_j_Lj_LaJ1 j <_iLajJ1j 4_jj_tj>Jl jj se-i^ai I ^j-* Lj_uL_ui ^jjSJU 4^LZLa Cj Lt-n-ojJj 
4-uj i f jJI j^se-uaJl dJJj - jJ^-J U-Q^l ' ^ Li^ i43 1jL_are_i1j jl?c_J1 CjI Jii JILaV Lt-u 
Jt^3j t <Lij>. LccaJL I cL_j_u3j^1 CjL£j^cJJ 4j*_lu LiJJ li^ i4_uL^j-jJl ^j ala] I 
^Jj (j-°3-^ )■ * ^ ^ «L_j_i j_<_ujJ1 jj 3e ■ 1 1 ' jjj-rto ^j a La 1 1 £JLA O-u-t-tiJ 

I j ijlj Ljjjj_oJ tj-'J^^J QjJa-utia ^Jii-fi i 4jT _)jJLl! jjJiijJI jj-a 4^j-aILa jj^Lal 4jr b 
. 4jJij< i ntl sLujjlII 4SLLii! (Jl <i i"i ( _ ;r 3 Jl>. jj Li^ it_!jjmj jj!j^>J!j 
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6..ijA«(lJI C1I9JJJI9 qUujUI 
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6..iiA«nJI OlgjjJIg ft, i n llg qIuuUI 



Mesozoic Era Jt$j$j*AI MittftJI :UJb 

"Ljj-uI/LJaj j^iej^j ■ i. i j 1 ^1 dJJj My.il JLSj ii_i.jjj»J! 4_o.Lj ( _ ;r 3 

cLalljm SjjjijJ! Jjs! ' " i ta ui ' dJJ jj Lljj . (_£ I Sj^ j^clI! £j>.!jj <_<JL>JI 
3-jLg-Lll i. < i nj-Hj j«J L^_il ^j-Lt-^j) 4_j_Laj 4jjLa '-. ■ ' "IjJ '"• taclj 
jj tlj t. i t hIjmj^II jj-* tlA-^^- 1 jrh*- 4 - 1 (l)^- 4 - 1 l£' • ' *1 <3 Mill 4ijl_A(^?e_J! 

2-jjLa mJj^s-VIj ipl a ■ ..j All j l _£j_uiLIaJtj (J|j_l>JI jjcjsJI L^ail (Marine 
^jjlJ! (j-LjJ! (j_a Jl g mi II ^yJl j^e-ill jl i n^ejl Jjlj oujSj (Continental) 

Nubia j^jjJI ( _ ;r LajJI jjoJ! j<u-uLj i_3jjjjlil ( _ ;r LojJI jjoJI j^iej^s L$-«-fl>l J 

cjLjj_i>JI (j-a 'Lj-ILi- j-^-*-* 3 'c^ij-^' (jLui^iJlj <_Sjjlj La jl Sandstone 

cLuJL«J,l Cjljijillj CjLaLiJI (j^utj L$J JLa-jjJ idx-lJiiiJ! CjLjLiIII ^j^*.' m£ 
oLJ.1 oLjlj^s-J ((jlj_<j/i) j ■ ^ " JjJLjJI Jla i3j 'I .V.aVI 5Uj2JI oli 

JjjILlLJ 4jjL>. CjUljji. j-j^I L^jj .4_ujj>JI J^LJI (jjs J-J^ (j-^ '^^J-?^' 
j'^'j ^JJ-"J J Lallj (jjj^e-Jlj OjjSLIIj 4jJjjljjJLj cUji>. qjj 

. I j ijtj 



Cainozoic Era£ j^MjUl MAaJt :ImI j 

. (Quaternary Period jjIjJI (j^sjJIj Period Tertiary) 
Eocene l j\-<-ujjt'^\ j i a c jj i a c p i i^SJaa itiJL\II (j-oj-ll LaLs 
(j<-^"jjljll j i (<s3 Miocene (jijj/^jil j Lacj Oligocene (jijj/^cjJjVI j i j 
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6..iiAanJI CjIgjiJIg qIuuUI 



iCjl_UsLiiejl Sjlc jj i^ajJI i_dJj (jLiI Sjj^jlII < _ > 1=>j^I ciuLu! jlUj Pliocene 
4JL>. J£ 

. L^jLLuj L^jLujStj <_3j^jJiaJ «Lu_ul_La JJ~" . ^. tl £yz CjLi£. jj (jjStjj 
Pleistcene (j-tj-uj" i .ij^LJI jj CjLyjStj p i aj j j-jIj-JI <j-°j-!l 
j_La Iju (_gjJ! <_p=jVI ^Lajjl j <i~ i ul jj i -»»tl tfjut .Recent o_jjl>J!j 

jj-a ^LU j i n~fcj1 pj itiJLjJ! jj-ajJ! jj i jj>.| i^/U_uj_jJ_J1 j ' 3jl_gj 

O-uajju Li^ i^j_J1 «Li^ j JLu jj! ^JLl 4jr II a. ^jjjlII jJI ^^j-ualj 1 £j_sj>. 
. . fiL_j_)L^j-jJ1 ^j_a_La_J1 ea * ■ 1 jl 'jjk a j 1 1 ^jjjlJI tjj-Ls jJI ^Ij^ i ^* * 
Cjjjmjj 4 ijr JjJLl1 ( jJajJ! ijr 5 5j-u^ CjL>.1 i 11 a (jVI £_j!jJ! jj-ojJI jj^e_t-a ^ j 
mil <Lp- aJ a_tj*J I CjLlLsjlJ Ljljj L^jljljCLalj I ^ 1 1 "j L^-u3 1 j 3>j L^jLlCoj 
4_j_Zu ( _ ;r j3 (jLjjJ! <_ 1 1 .iljj (jjsjj! Ijufc '-. 1 1 "^Jj <j-° •'-^J'-" ' jj uqjjI dJJj ( _ ;r 3 
^jl se 1 aJlj j**|j £ ^i>*-" j-i^ji 2jjj j aa-J ijAj^'j £ ^i>*-" ^Ji)^?^' 

jl^_J1j ijr JjJLl1 ^_JL>J1 J^*l J-*-u Jjj 1 Jj-a 4_iL>.L_aJ1 Jj j 1 all t. ' ' "^J)JJ ^^J-* - ^ 
,i_ijJLUj (jl i j t Jj $ 1 iij 4_jJLvL^J! (j^ U 1 ala Jjfl 1 ..j i(jJ^. j_Jl>.j ^jjlJ! 

Jj^l i_cJL>JI Jl_Lo sLjJjjSjlJ! Cj1^j_>J!j j j se 1 a 1 1 pj&! (4j *C jjj 



11 ^1^1 ajia 

(^jj jjlaj 4jjlj o ~ < . .V ^ jtjjUll jjL^all «Luukl (j-o (O^-jJ! (^i^. 
lOjjiaj 4L . . 4jI j »LajJ LiK tjjSLj jLSLj I jLaUcI I folic tfjLjUclj Jj i4jLo. 

jjl inoU 3 j 1 .i^lLi-^yjLjjjLlII Jjljll! i^Jljij ^gjJI lt jK 1 nil jjlc 

3 'I flj 1 uVI JjLj/J (jjs LijIj ^JL2jj jaLtJI j>J^ J-3Jj it_^j£LII I JUt (jr^ 3jj^-><J.' 

jju Jj! JLj^ ( _ 3 -u3LU ( _ ;r 3 ^ JLa-" 1 n~ (j^J pj (_^jJ! jjl i^ill (j-o j_uSLI! (jjs 
4_j_Lj_i ^1 (j^, ! Jul V liil j J£ (j^-Ij • • <Lia-ulaJI CjLoL>JI a 2 ) 

j \l ■ ^.1 1 ^Ir 3Ja^L>J,Li 1 ' a fljj . Lilujj 3 _.»_. . Utl j \l ,^.1 1 ( _ 7 ic Jo Lasell 
Li-JLa-a • I— i-I 4_U! LfoiAj (jr^' O^J^' jj-^ J^ Su 1 nl (j 1 n~>. ttLiajjiaJI 

( _ ;T icj i(_p3j^l (jJaLi ^jj 1 La a (jjL«Jk! i_LSj>3 i^iila 4li3L>J,Li (jjju t \jJt 
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6..iiA«nJI OlgjjJIg ft, i n llg qLuuUI 



JU-a-j ,jj dJJi (jl jl iI_l£L-u JjU^Vl <jt3 ^LiA Jj^pJI tiJjJ jl . I j-»U , „ 

l_L* 3tVal^tlj<tj ,J|j3^Vl (jJi JUeJ I Jo.! 
j^Ua^a (j-a 3jL>.lj dilj (jl jl JLitjjj/V! j-<-uJ i— alj u i .iVI jl (Jl a »" i .iVI J-i£. 
J j j hi 1 C t-dl_t_A (jl (^j.ire.l i4_u_j_J1 4-iJtJ JaJI jjLiaJU ^1 Jl^-**i ( til £Ojjj 
j \l ■ ^.t I i_alj Ti < ulj 4cL>J,l j I uuj| (j-tJ j j i a « 1 1 j_a (^Ir LiLuj Llajljj JliUI 
V jjL^all dJJfc jL (j^njll Juc Jj-uy LlLLs. l.>L£k:l <J1\jA jV i<U».ulaJI 
(jj^-j (jl (j-£_aj oJljs-j jo_L«JI (jl jl i L^j (jL^uVI i." i j r I a a I <3 'J* ° L-u^aJb 
(J_a_*j d * J .' ta II (jl Lxmaj V ji^Jj (jl I ijlr (jl j<u i4ga-ixIaJI jjL^a-aJJ M-JJLi 
(j^SLj (jlj J_iV J'im il (jl i ii \*$\ i" < ill (jlj ij^SLusLlj J (jljjl 

QJ* £Jj-*_U j^y^j (Jjjt-O-1 JJl^fclLo ^Jt l_0 ^-LLQjJlJ 4^J_dI(J1 (j^lC JlC.L_UJ (j| 

j^L^ai 

(jSLa-l V dil j Jjj i ii i3_ujjtj,! CjljjiUI (^ JL>JI JJfc La£ i JjLxHa j^lC. 

^1 JlJT-**( I ill I Q ^ i * (jl 

j 'I La-ll al JukJ i .il (j ui ->■ (^-3 jLSLjjVI j SbLII j 4_l^sJL«JI SjJLlII 4_usJj £-a 
^L^L»JI J_<-u (^ Sj j t-> * U l_L>-^IjjSLlII »l jielxJ 4-ua-&i ^jjJsajj ^rAh^' 

f^yJl (jj j xjj (jjjLlII cdtj>. jj^i^/l (_y£ (_gjjHll (jjj 4l>.L«JI sL>-L>JI 

iSji2l!l (jjj j JL3 JaLi 4j.il LajlVI 3^111 4jJL«JI i2LuJl»II ol jljill J^Lil^l 
(^3 Jli. (jJI liljj ^ JLS^ (^JLULij . J^Vl cuLaLiJI (jJI djLilJVI (jjj 

.(j^La^/l (j^s ^LTe-LLlI ^Lliaj 

Lg_i_i_l (j-aj i I J j a 4_j_«_iaIaJI j^LuaJLlj ^LlAI (j! Jl£jj (j! l-ijjjj 
4-u^/l j i ullj 2 ' 'I i ^."aVIj 4_L3L2iUI a_La_nil d 1 1 n itLi LaLk IjJJ i^-uJlkJLI Cjljjill 
(^ 2 j *J.'^ tl j->l '^iU (>u 4^>Lc: tiJLLA jla dilj^ iJjjJIj jlj^>U 

JjJ i_g_«_i V» j i u 'I Lajjal 4jo2 JjJ f'l-^ <j-II lSAP Cr^' L?J-^' CTVJ ' " 
Jj^ajsJJ JjjJI ^Ajj^s <U«Jtj jj J Ijj J I4I (jl La^ . 4j^3 t^i^ 'lS>>-^ 
(^j^s-Vl oLt-aJijJ.I (jrt-J J_aLSLl!l j 1C1I jJI (^Ic jLalcVI j J>iZLj/VI ^yic 
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6wu^aoJI CjIgjiJIg ijUiwUI 



^C-flVl C<<M it* LdJjJj 

(4_j_Lc-4_j_lc.) ^al 

ui i II Llju j i«ULuJ1 L^jLsLLsj 1_AJij1j_4-1 3j-uiIlU ^_«Vl ijr ^^ 

(3j-jJi3-4_j_Lc) &ja ] 

(4_u^-3j_LaS) ^-at 
(Sj-jJiS-Sj-jJi^) ^-al 

UI I tl L_LJtJ J i«ULuJI L^jLsLUj I ^_«^l 

JScLiiitlLa 4_j_al_j <3_ajj2j_a L$J^ ul>. jj_a ^a^U |<uJi 

(jjjj '"^^0 £-a 4laL«3 £ Lj-aj^ j la I II SjLc! ^1 ija^jG C)l j j i u <_3jjJa 
L^la jj^I iS^iaJ! dJJt Sjjill jjL^a i" < .il pjl i .ill ' t-jk^-'tl 

il <(_! i_JLLa_i La Lc J_i (j ii j lj . 4-j_iJ_»Jil Cjljijil! L^JLu (j-oj 3Jj jll 
£jj/Ll!! (jj-ill (J^3 La ^\ 45fjJI SjLa^tj 4j^sL>JI jjsIj^Ij CjL«jj uul\ j\juua\ 
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6..iiA.«nJI CjIgjiJIg ft, i n llg qIuuUI 



j! JL^sI-^JLjlJI "liiia Ir j-d u^LU 4i_ti2J1 ' li J ^ Juilj ^ 

Environ S^Ll^I! p ■ <-3>«j OJEj-Lal CjLljj uuJI ^jut (jjs diLLo 

mental Law 
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till j£ 1 tLaxLsej (j-o L*^-lL>. (jylll CjIj-AjjJJj 

i -i j 2 « J jj j 1 1 i aj , „ I j Atl jL>.-(_g JijSLJ! ^1 ■ ■ all 
Lj| >js jl Cm i n"^l {Sj^- ' 'L«- 0 '^ -ll'" 1 =LuL>. 

3-2! 1 c j p ^ * a j*£ j_j 4j-aI ^->JLj Lt-£sL>. 

4jjjjlI! 4ir i ii ill Csj^li JL3J i , ..j^ jl VI i_jLj£ 

£jj/L<J! tjj-SJI (j-a (Jj^l f_y£ t_iLjSL!l I jut (j^s 

(jjJiJI 4jI jj j (jjlill o>2J! mj-^ u?5 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



SJL-uj 4-La ^jLlSJI i_aj i ,i Ijfill Lai i^j^LjII j-^LlI! o>2JI <j-o JjVl 

C-JLjJI (jj_2JI (j_a (JjV! ' a-LaJ-ll L^iejjLj £^>-jJ « «LlJu^/!j j-fl>l J->JI » 

. 4^jijL>s-4^l^ T o~-4^Lij -(^l jljl! (0 61 I _ 236) (_gjlj_JI p i i.q jlsj 

(j-a JJjlI ( _ ;r djjJI (jjj-" LTS!-*^ (Jj^ 5 " liiljl^ •' t jJJ Ciin (jjljli! p i ii^ 

^yJajj-U) i i.it l JLSj .(^L^Llij/jijJLL^J! o'j^' LaJL a-"m« O- 5 ^' 

.jLstj>.Vlj ^jjLjtXI ^j^* i il^jLojJI jl_o*t» «Q^,^_i_o^_a 4_oJuLo ijr 3 (_A 346 4_iu_u 
4jLj£j j_a>lj_>Jlj jLajs. VI ( _ ;r 3 i_!jj(J! (j-i! J-o JLs- Lli j I I \ f<s-uil j J j 

. SjiiAjq l_Ufc 

»l n It- (_a> 428 3 i i .i (^^lil) I m i ii (^jI /«u-ul liili Jjlj (jJLlj (<u 

(J-t-^ 1 (j-^ I m i " (2h^ p '^** (( ^ Ld-uJ I » 5l (j iii U «G£. ^_i_u^_a • * L)"*"^ 

( _ ;r Lcj i^L^Sl ''-^jl (jJJ O- 5 '-*-''' i 'ny<r\~ JjL>- L«£ . jLajvVlj jjjLnJi.1 (jJ^Slj 

j_aL«j>JI)) (jjjjtil (_a>440 -362) (^jj-lJI i_jLlii i LS-j j^jajJI mil (j-uii 

jLx^s-VIj (jjl_«_ll (j^o JLjJLkJI ' a i oj J n i"m i—jLjSLII IjLflij «j_fl>lj^»JI ( _ ;r 3 
L?-'3J ■! .' ^ i L«JL I j CjljJLDI (j-u LajJalj Jfl J c ^!^9 i4xj^SLII 

jj (J^ (_J I f (j-J J li ■» > 4_i LlS (_gjL5t^JI (JJJ^LjJI (jj-ill (j-a (^lill 

<i t'r> t—tliSLJI i>J_A (J n i"mj -j'^r (__>-=aj ^h 1 (J-^-^J-^^ Jjf * )Lll?j 

^lj-«-II (^>jI l^?-" i(jjL*JLl_j 4^jj£LII jUcjvVI c-ijjijJI SjjjlkJI 

. I j . ^."-1 . ^.-^-j 4jjjJI ^lj-il (2>C- d ' " ' ~- N " J^-t' C-iS jJI I J-ik 

i_4-jj j" II j (_psj_«JI Jl-j^>- (j^Ltil j«JLc j^l ^Ljii i_dl_Lifcj 

(jJulJJ J-t-^i : 4_jJLl]l JsaLolII i a • * j 1 1 o i"i Ij^?ej>.j Lijm_a 25 i d t ijr 3 

-43^1 0 ***(l i i1-4-uLli M^ J1 a Legjl ' aa3>.-4-iAJ JaJI £l . ^ P il . ^.^-A 1 ^ 'ijC*i 4_lo_j£j 

jL»^VI (j-aj j^?e_>JI jl ^jJjtXI jc-i-uV d Mi^LLa i uL»_) I JLA ijj-^Hll 

(jJI 3_ujjlII (jjs «U->->j cgj-II <— iLuSLJI dilj ^j^t^II j^iLjJI (jj-UI ^ SjjLJI 

360 i_jLjSLII I JJt CjJL>«j Jl^j i jj.ojjjIJJ i <] I olt j^jj/jjs j^j I Ji^J 4_uLjjj/VI 
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(j^laoll P9J-C9 ujall 

( _ ? ^L>.LiLaJI (j-^h 1 ^L^ O-^Lk-Uj jL^-VI Cr^ i—iHSLJI i_uL*-ij . Ij^*^>- 

j_jL>. jj| <i 1 nil (^Lo^V! (^j! i_jLjSLi d 1 1 nl 1 nil oJLfli pjjiejj 

(j-olill! OJ-^' ijj^' ' a^aJLlI ( _ ;r 3 ujLjSLI! I JLO> >—^& "J-*' J^?^' J 1 1 
4_u_u_ujJ1 ^1 ^_)V1 j-jjjlj Lj J_*_aj !j^?ej>. j 4-*->J 1 ' a 1 aj 0 i"i 1 • ^j^?t^J1 
I jut ^ JjJL*lI! j 4^3- liili JiJtj iZjjli.1 jJsa ! jut .cJsjJ! dllj ^ 

I JUJL>. 1*m mi dJU j Jju JL>u ^ji j-u_ojlII jj-a ^-J Cr"^* ^' t ^J L -^ ' a-atxcaJ jj-aJI 

V! J g i"i_i J-oL^ j-j-c jj-il 1 11 II (_p3jj<J! (j! jl ." c VI ( _ ;r a jl>. Jj j 1 1 feta 

1 la ^a 4_u_u_ujJI »l a i nVI 
.SS-aJj-SJI jL^jvVlj (j-lLill ^^ajLuai. ,j-a t_JjJ(JI ^J-C LgjJI La (j£LI 
i2L£LSL>Jlj 2 j a I a ui II i(jjlll S-Jj^LJI JLSLi/Vl ij>LuJI 3j_4>LLi l^2>c Jl2J 
I jt;%-.V L«£ iCj\j j» i"itl ctlajiJ I gale I jjllalj 4jijj3jJI JjiJ* uJI Jo^-J I jlaj-Vj 
3j_fl>Lta-i 3_aLj 4^jjla i_uL*-i I JLO> t <Lp» I 1 a 1 1 (jjLtllj 4_uJijlU i_ijljjiJI Jy>-J 

jj-a jojtjLtcl (jSLij jJsj . (Jj j-JIj i ( _ ;r c.j-Lll QjJI 'j c^-' 1 ' 'Sj^Li-^-Jt i(j-2jiijJI 

J j j 1 11 (^lc- J '*Ujj£L!I jL«-V| j (jjUIl (j-a JJjlI 3 jj 1 .nil S \M i all JjJjo 
La c-Jij ■ aj (^jjjj^) CjjjsLJIj ".JLjJ,! I JLfli ( _ ;r 3 ^jj-ljJI Jj-Sj JLLlI 

' »Jj LT^-i"^ tl)J^^ O^JLH -1 ^ * (J-^LtVI cLlUj pj jL»j>. VI jj-a 

j t ml )j-a «j^>- J-fl> La Qjjj dUI ,j_o (jL^ I jl £jj j 4j>1Us (^jlll (jLa 

.« Lufcj (jL^ I jl J CkC 

(jjL«jilI 4-ULixtaJI (_^l j->JI p la « a ujjjlII i— Sj^. JUi^ i Jjjui jLajl 
^JLlI p_aVlj 4_»^L>JI p j la ja^J (JluL^ Li^ '^3^' L&JJiiejj I j 1 j a ) La^ 
t_jjj>JI (JjL>.j isLajj^LII jL*j>.VIj (jjLiil J a 1 ^t->a I g-ilc IjJ-allcl 
I j* -^-tl « " dJJj «L>- (jjLnJ.1 I r 4^I_j_«_lSLII i—ijLjtlll *lj^>-l 

1 JLlil J j j 1 .1 (j-Lcj 1 jju-aJI I jut (j-sj i>l 34JI IjjM-i-i 11" jl ,_psL«j5.VLi 

(j^e-ij/ I jl (duj^^UI) jJ_4ijJI ^1)) '.^jJSLII Jj2j 
.((^j^JLII j-a^>>i p^.Li jjjjL^tj 4_La (j^^ia-al-^JI 

(jlJaJI ^1 jL*j>.VIj (jjLtll (jj jSij <_ 1 1 11 n I m 1 11 (2>jI I JL^S . I j * 1 ^"^ 3jL>. 
^1 1 n^. VI (ji)) I n i ii ^1 ^Jj ^.iLjtll ' ^j*'^>" oj i^aje-l Lat ijLJIji ^Ltljl 
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6..iiAanJI CjIgjiJIg qLujuUI 



(jjl_«_L! »l o i .1? Jjl a j^j^j J-^ 3 ' V>*-^ o-^^J .((^^LoVIj iOjjLSLIIj 

Jj dj ) LjSu < n^t^ Lsc^Xq (j_iLt_U «L_u1j_} w '"'^ ^"'^ ^ ^ * q J .'**'* * J . jL»j>.V1j 

(j-oj-l! J^j-C jj i a * a 4_o_<_L>JI j ■ ac ( _ ;r 3 tfjJIj (_pLc i4_us^L<-uVI 
LtJ I 4jL£La aJuu p i n**( t 

m JL>. ^^^JLc i2_j^_ujJ1^ 4_ujjJI 
jL&)l» 4_iLl£ O^J '(j-^-IUI c-^^-U (jic S-^-^ 4jjlSLa i_uL»- (jJj 

(j_o (jV! (j-Aj i LxjjlS d j i ii i ^3 3_jj_3 OcjL^ tfjuk (jiLiuj. -(3j j^Lla 1 1 84) 

^ Ir 3_j£. I t_<jSLII {yz jljJjlII 4Jj .(_gjj!j^>J! j La-alb 2 "jU ; , „a 3JLax. 
^ ^ , ^. jeXi ^jLtHXI 4_)L"i£i j^r^- 1-Lal rt**i itvl j ' ^**'^ - ; ' LiSLI^ ' Q ' ^* c J - ^' ' " q * 

j^l^jJ! j j 2 se ~ J J j ui\ (jl VI ; i i ,i j V JLaJlt ^ySj iLLL^lj 

(j-jjl "i i o 2 \ ^^-1 ^ (j-^-J T ' " 1 Ij**^" J^-^^^J (j i 'i^> ' a ' "j * JL_<j-^t_a 

Li_a, 4_Uajij jijj! i^jJ! j 1 1 jut (j uil ^j'tl t_jLl£LI j-*jVl Jj^aLTtj ^^L«JI 2_JSLi 
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(j^laoll P9J-C9 ujall 



4_jjt£l ^11 ijr A 4_j_aJL*JI ^ ' aaie uJlj ^ a ulII (J_a_*J1 CjLa^JLa ^q-AI (ji 
djaUtl dJLj-laJI j<u-uLi ^lla-LO I Laj ^Ij-iJVIj ,jjjlJL>JI (jjjjGj (J-2JJI (j^S 

i ^.^.jtl jjic Sjjuill j<u uill 4jj^tlllj tLSgajJI 5 Juki Mill ( _ ;r l^. A_ i_LjJL1 

,3_3 ^ jl i nil jJ.1 jj + U ^ilajLaX I (Jl m" i nlj ~ J"- call • 'ajuu^ullj (jjj^ jJI 
4_<ijL2JI tUSlaJiXI i "'I jj la III s.Lu J L^LiLjoj ^jLlill s |j 23 i ulj 4iil!j 

.JjLcjJI I jut (^Ic 
' a i ujJ (jj JUsjs-V «jL*j>.Vl jukl jLCflVl jL&ji» i_jL£ (^yi (jj-^-lUj 
4_o*l_t-£3 (jl ^jji^. fiUju (jy-iJI J_a1^ Mill JuJmJI ^!j^c_u_o1 4_i£La_i ijr ^La_uJ! 
. I ^ . aSI ^'i ^LJj *j i ■-"* (Jjtl Jjsl (jl£ 4j| La£ iCjLajJLtl aJJt (_L-*-> J-J-<vu (jL^ 



*j i a c t_!aJu-ul (ji (j-o jai.jJLi 4ji 4jjl3!^J! 4jX.j_i (_j-l^. (j-«-3 
L*j_lc.j (jJiL«Ji.l jnir j <_ilaJ Ij 2 1 J j i all <j-u 2jnUtl 4jLjSL1I (^ JajjJL p i .m 

(j-u SjjLSi! (j! VI j-JaLo/Vlj ,_5jLL>JIj cjLoLUj cjLuLs-^jJ I (j-tj £-«->Jlj 

Lo ji ^jjjajll (j-aAj ( _ ;r 3 4-iljll i_j-iSLll (j-o 0J-±C- J?l jLtjl)) 4jLi£ 

JL>.| ( _ ? u3 Ljl_«_al jjiiTlj I la a >■ i j-5-£l (jL£ ^— 'iH "J ' O"^ £ *-'- a Mj-^i 
ij-i-UL-uVlj v_jl_aljukJJ blj^l J^l (jL£ 4jTj 4_ij^=lll jJa <j£. cL3jj>1I 
j_uSL!I i. 1 1 ii h (jL^ 4jl (Jj icGLjJUX. (j-a (j£-i joJ L^jLa I j .'-->» . I ojio JUX. ^^yis-j 
A j -wLi^a j^l d I j -t-j I Jlj* (j_o Ij-JI L?JU ^1 1 1 j « a.j a ^1 L^la 

^j.ojJLIa l_laj_ujt :i)jjjG ^jjLhi^^ * ^ c?^^ j o Ir 4JLjjJaj 

'.(Jj_ij j_ajl_jJI t_ iLj u-Sj « 4-jj>. l_Laj 4jjJ Jjt" i iU j-^>- (jl 

^j-a 4_i_tJtC (^^l ^>> CjLjI ^_j_>JI ^j^Iaj ijr 3 JL>. ^3 ij?3j^ J^-*-^^^ (J-° J-i^ iy^3 >} 
jyll 3 JjLjj ( _ ;r 3 Jo. I I jl i_3LLaiJI (j! (j-a (jj^jju j j 2 T ' tfjii j La dJJj 

(j^l CjI j LajkljoJ (jLlI JL>-j ''Aj^ cS^J? ' a J ^>^' " Jj?' O^j? 

(jl ,_L^a JjI jjL->- J^lc jJLv ^ Ijui (jLa njljJ^/l 3 rill^ca ^ji.'^l j i jo-lj 

(^y^j ((LilJju ^j2_uI 4_Ll3j ^)-t-a fib jj-a ' i (jr^ ^"'^ 'JJ i( ^ 1 J ; J ' ^" 

j J r*C 1 i>j^> ji La Ijj-La)) ".(J^Sj fiLtsLLa 4_t-al (jl dtJ>o ^jL>.j-LI * )Ll 

I j J i*\ 1 .iVI j La L^laj cbuij ^ju-all (-;r Lc jjl^. lil (jLvjJJ (jl (jjs 
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(jjjjJLi 4j (_L-*-j (3^ O^J-J-t' o' (J-° 

. «^jL>. (j-a I j jl*- JjjlijJLi Sjjtil <j-° J-^-y 4jT Sjij-iLI 3-jj.iVI 

JL>.| <La^t3l La Lg-La JjCLlU 4-i^jL>.j CjLs!j_>J! j^i (j£. 4jLL«j 3Jj| <j-°J 
«4_«-3l_Laj (j inViLuLU t_yz\ _oi- 4Jo3» i u ill (_£ JLs.! 4-lLc 4jLj^ ^Lcoj 
jl Jaj " ulJ fJ-J-C jl 4 i a a j<uL>. ( _ ;r 3 (Jjijvj (I i -«'■») <(_La JL>.| I jl 4ji Lg-Laj 
fiLLa ^J-a-r^o ^Ls £_aL»_]j 0JL) ^ i < I ^3 ^<aie uill d , ,i il i J VLSILa ^a^JI Q^-s 
<iA3.j ' * 1 j t I LglicJ SjLjLill (Jjl! i ljlj-a t-Jj-^J- nil) j (Jjtij ^1 J La 3lj_al 



j^aJI jojIijoj SLjLlUj Sj . ..Stl i d , ,,A i ji. | VLla ^ .".I -^j"^ jl£ JLaJj 



ajj l^jQ (jjj j_iaJ! w La^jj 4_2_j_3JlJI CjLaaJLtX! (jj-k J Lta^J I ^Jj j < n 
^Jljlj I t f ~i s ^\ fiLtlso-a jJL*-U 4^LioJ1 4_L>.jJI (j-aj < w d-uL>JI 

3j-jj-j>. ^L>*-i jj-a 4j3 _)j-^>. 1 )) :cU^9 cUlLai ^j_a cLlLi^ ^3 j-uSLJI JL^_] ji ^£jLoJ1 
ja^J ^LjjJIj (Jjj i nil jJl-><-i («J I ^jJajll liilj (_L*i jl jLsclUI (jjs i_ujjj_<j/ 
.« jJI . ..£>_Ll>JLi ^ L i ajegj IjJLoJ (jlLmll CjjjsLJI - 1 j • -> ~- (jjj 

(^yjtj j_flj^> I J t3jj' ^-J^^Ll L#j| (jr^ £^-U 3jLsej>. 3j-ALflJI i ii \ O-llj)) fiUa^J 
(_gjJI Jj_ajJI (jJL«js» <Uj^ dlljl^j .« jJI .. ..«L<jiJjLa 2 c j * i a a 3jLaj>. 

Ijl ♦ tr~> Lt-ta-fl Jj_ajJI L^_La ^j^ejj ^j^Lt-a 4_i^ ^ i u ->JL^ jG_a_a cLILlA 

L_£li£H1 jJuOJU (J/Ujjtll (j-ulj ^j-p-lj ..^jJUtll * 4>;r 5 d"i i i a tai ■ . ^.^w tl<T 

Jj^ajJI tjJ-K-a (j^a j $ t^_) La Jjl jjl (jJ_n_U I J-^J (jl Ul i . i l l ^LlS ,jji 

' 1 a ^ £ Lj-^-«- a (.jJ! J-^J O -0 C^J - ^ ' " ^ '^J ' *^ j-" • • ijj^*-" ''-J a i uJ 
<L>.ljJtl<j/l jLallll (j^s (d4jjJI J^>Li ( _ ;r 3 (j-Aj) jl uijcLu uiidjJI 

d se tla ^J_a£jLi_uJ ^La iLLL^Ll ijr 3 Ij^?ej>. <LLa ^jJjtXI ijr 5 ^Ij 4j| 4jjjLA jj_a 

. Jjlj DjLaj i|j 

cl_j_Lj_aji ijr J| iJ? _iIuLa_Llll L^J ^L^ 4^LiL 3j_L*_l Cj^L>.j ^£Juu3 JL>o ( jj?e_lj 

^j^* J 4_lL-£3^/I jjlsl ^oJkl w ' a 511 1 lj< I ,1 I j ■'---« ' jL^ i l_Aj-LCJ jjjjjL^J (^'j^'j 



(j^laoll P9J-C9 ujall 



La J d 111 ( _ ;r 3 3jLa^/l (j-a 4-1 ^ A T t j»jJl La (^rLc jJ^jJ-i J-^p- (jj 

3_ajJLa (j_a (5) 4jt li lo *L>. jLlS «bb£ t_)-aj 1 r-i I (jjs 0-Jjiaj 
3-Se 1 a J '"■ ji w m-flju «G_ijj>- La^s 4_j3 3jj£j-U (_^l ^>J! p la « -1 a dJJ j 
.«. ••4jJI 4jjja i 1 11 a 4 Ac Otis. La (jusJLflll.! (j-a jjr 4_l3 (J-2UI 
^^LLuJ! J-lC J2III ^ 4-LaJjJI SjLaVl j^ic ^ji-Vl SJljJjl!! SJlaVl ,j_aj 

La ^ I r ^gj Lfl-1 1 (_Lj^e-J (jl I j *«* Jjij (_^<JI J >l ' a 1 0 3 je-Jj i^aJI SJLs-^Mj 

(j-^_c» * )L) (j_a «L_i_J i t_£i_j_tiajj .«4_jjls1 ^aJI 4H£.j-i» £^a_u3a_a 0^0 Loil tfLjijjl 

(j-a i_lL£ ( _ ;r 3 \j£ j 4J Jls. I j«J j^tj>J! ! JL&» <U jjs 4jL3LLaj 4j^s! ^i. Gsd «J-^-M 
Jjjoj 1 jJ^J! (_LsO (j- 4 ^ 5 3^?*-^ ' SL2j (2^c 4_l3 4l2jl Lxjjj ijLajs.^/! t_<j£ 

jjjjjLaj L*jIj_<j/Ij L#jjL>c. (ji^- L-SjjSaJlj jLtcjs.^/1 (j^sl ^i. <_ijL*x. Lj^ 
j_a^s.^/l Cj jJsLJ! (_>^Ly>. j-jLvu £-aJeJ j^oJt ! JL& (jl i<Li3 J-#-aj (j^t L)Lfl> 

La Lg-Lai) :4jaj3 4jL3LLaj <Lua! _ai. 0>J (jjjLWI 1— lL lil! j^J . (( Laj_£jJ I 

4j_}L>J1 3L-a_>J1 4_i duL^ (j_a *Ll ^ ' ^ a * l)-"^^ * " ' "J 

SL^>J! jjj-I.! i (_Li- j<u t Lj£L*-a LaL^JJ KU . ^. aj 2 (jj/Lcj 

Laj i LI C^j>JLc Jtiitl I JL^j : jLajvVl 4jL£ jlj_>J! (jjL i_3jjj>J,l 
I galg ^" All jJILal^ i4j OjI£ ^ i j la c 5l i aa 4-UaJ, I c—o-Lca |ijl_>JI 
J j ■ uj Cjj » ir-i (jy^*- SL^>J! Cilse-m tl JjtaJI \jJt 4j LlLlS I a \°i i JUJL>JL 

.(((J^ooJI (^jJS L^_La (^j^J La ^^jj>. 4_lLc 
(jL^ <LiSLIj t<_ i i n^j (j nUII (_J_S_<J 1 3_jLa^/L LajiLa ^ ".I Aj'.tl (jSLj j«Jj 

(_>ojj jj^a (^LlII I nU'inl L L$j ojjj (jl jjaj Liajl 'Lulls. SiLai ( _ ;r Lc 
Sjjjtll Sj_fliLaIL Ll Cj i i^-ij «3_jjijj SjL^>.» ".CltJO j<uS»jJ! t_iL 4Jaja dll 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



J^-a-t-a 4J dcJjLj^t La (jl l£J ut \ ^JLs i^jlji 4_La tfjut^j A jlr ( _^-£3j^t_ij 
. .j_uiVI 4lic (j-a J^hf L)' SjLaVLi * (J*" i. ii t 



J-i^. (jjL»_L1 ^JLc ))(j1 ^oJulj 4Ibt_i ^3 (J^-iiJ !il 4i_aL»_a w '"^ ^**'^ (j <iU H L-d-La jJI 

.«VLi£ Ltjii^Ij (j glr (jjjLvui Lujjj t_jLJI I jut Jl of VI 

(J-oLILl 4_j_l^_a 3 i \ $ JjJLi-a ' iLiSLJI ^JlLaVI 1 Jij^ 1 1 

j-j?e^>. J^ £_lsJL] 4_j| 4_t-ol jj-aj» du^\ Oj>iJ jjjLtVI * )Li (J^-^- 1 

. <( jLi_u£LlV! j ■ aC ^ uiAj (^j^ ^-Aj d jlr 
cUl CjjjaLJ! (_^l^>. (j-aj» '. «Gl j (^yi cLi^sl _ai- ( _ ;r 3 Cj jjsLJ! t_)L> (^yi (Jj-Sj J 
w ^»**'^ L)5^tJ^ (((J^m 4jtJaAJ (j-ujjj (jjjLLLi I gjj 3jL?e_>JI ^J^Sj 

V i_gj_JI a \\l , ^. I t ((j_&j_a» ( j^lj?a ^Lu Sj^ej ( _ ;r 3 ^jVI 4-lAJI lillju 

5jjl i ii U jLajs-Vl (_Liji 4jLs JiiJ! *Li^l ^i. ".Cjj^LJI t_iLi j^y^ Jjij 

03 \ <j ^La 3_alJl^ (j^Litil 4 _ :T JLc I (j^s j cjj^LJI ^1 o-u jlSJj <ji-«-o 

CjLiLjSLII ^ «L>- La jii^I w ^1 ■>•* (^,111 I ^.^.jtl SJlLaVI (jjsj 

( _ ;r 3 ^jz (jjs jii^l w uil ajlJI i>JjJ I La 4^ J 4jjJL>JI ^I^jj>JI 4 j <i U tl 
tiojL_>JI L_j^>. ^J^_lj>JI A I C i—Sjjlj La ^jj-Aj j j» 4_j_i-^L>. 4-1 Li^ 

L^jl (^Jl jLiilj ij^jilll ^1 Cleavage ^tU.^tU 

La^-ui a (jr-^' «Sj » i"i II Cjj^LjJI t—l^i^. (j-a» :Cjj^LlII t_)Ll ^>LiLa (JLia 
^ j 3 4_jLa_i-£D Ijijl ^j^a *.j-j>.I ^_Us^_a ^3 (JLsj 4_i^ l^J- 1 (3^ 4_uIo)) : L^jLi 
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(j^laoll P9J-C9 ujall 



Jj 2 ulS Cj j^LlI! Jl>. jj V 4jI ^vLil3 O-u JLaJj . (i^lj-LaJlj jj» i"i"itlj J'C i"itl 
5^j?e_»_a 4 j <ilr 4jsj) ijr 5 ui\ flJoJl aj-uj^ La j-Aj * )j)L^ 5 4J£Llj 

Jjs! (ji^: (jL^ jlj L\Ha V? j i,i<m V j !,!<') I til» :4jjjs (jjU^/l c-jL> ^JSj 

(_gjlj.ll (_LaLSLJ! (j S ui-lJ I d j ir-iL>. ^1 cLx-Uslj SjLi/J I jut :<(>lj-^»-2fl 
Jiu3 J am u , „t ^UiJ! J< Mill 4iJlL! SjjjLlI! ^jSL! 

Li jl j^ 1 tj 51 J) j^_uSLb ! jjj i(j J_*_aU (_£j jJ! (^yb ( ^* LcaJI CiLjj" 1 u a 

Jjai jlj cjLjj" 1 .ill oji^J 

( j_a J-Aj 'JJ* '"'"^ ^^t^" (j-*** '(J^-^ A^O"^ ' ^ CT^ 3 ^ '*''**' ^ ' L>^~ p i^Sj 

^ta-m^U jl j_a ^jJalj j-j-C Jj ^ '"'**' I j^*-^- 1 4 4^*3"^ ~~ J ' cJd>^ * 0 ^ 

.mJJIC.L2J! 

(_^-£3ljj>. (j- 0 ^" '(JLiLs CjIjjJLi ' a ' oj (^yis w '"^ a_j_lJ I £jjul Juilj 

«tiUj) (j-* J—^'j iy-^^-^J t ' " *l-ajL9 Lsljj jj) gL * -L<3J > » (jl (j-uLU 

(.^tSUI SJjj^a (j^s ^j^l er , L«J J'n mi LJLc (jjud! Ijut (jl Lulc IjLa 
L! jjJ! jjLc ^Jl SjLi/^! ^ ^^LojII! jlLc (j-*^' ' ^^j 11 4^j> LJ .^"1 
q^SLj 2 J i al\ tfLjIjj jijlc (jLa i_jSU! JSLi (^ (j^U^/l jj I <" I Lai -.(."i . uj 
j ulc ^jJj^I I o j a« i U j (jjs jii^l)) Ljljj Li^J (jljJLI! (j^LCjiJI Lai :4_uL»j 

CjIjjIj (_jU Lc i"i jjt i«L>-j^/l (^Lu ( _ t jj/I JUj/J Lujla L^jvj 

4 j ir-iL>. Lai n i ulj isLaj^SLII jLa^>.Vl ( _ T i (JL«_>JI CjL>.jJ) (^ I i 

•.ojiLJI t_jLi ^ JLa Xo£ «^LtA!l» 

^1 ♦ mi A * Mill jL^tj>.^l (j_a uJ (_>^-I ^l-jLs i^l «-uJI Cjj^LjJI (_ysl (j-* 1 * 

I j j i m'i ^yiLtJI jl i iidVl Sj.^Lkj j-u>lj vIjj^LlII (ji Luic I jLa >:<d!lo 

(J^ es I ' aaj rt I «L>.jJ) i_3^>11l>.I <■ i i i nl (^ylUlj ii>jL_u£Lll (^jJuaLt-a (j^j JjJ-^ 

(_^C (^y^oLa-uJI J>-ijJ I La j J i --A" (_>^-al (_gJ)L*JI j-lCJ (_gJ)L*JI ^ j LcaJl ♦ mi (j_a 

(_yjLuJI (jjSillLi 41uJL>JI i " 1 1 se I ta i a 1 1 ( _ T 3 I i I Cmhih (jH-J'j Sj^tLtiJI tfjut 
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6..iiAanJI CjIgjiJIg qLujuUI 



(jjUVl SjjLS (^JJ L£ilj (^jjU J 3 «J I rill 43LjjSLo ^Jl JJJ^ail ^ AjUtl JjLbjJIj 

. fil^t-ual ^aJI j>jL_uSL)1 J_aL»_a ^LojjV cl^t_uj d ljl-»oj s. ^_tiaJ1 Cm" uiJ ^^r^ fiLajLiJI 



t_s5L->JI ' a ' tl ljr ^ . «3JLSj^iJI » (Jj-Sj (_gjJ! (j^ila^M tt_J-uaJI (jLcaa. 

tjj* a^ . ^jji^. 4JijLaJI t—dJJJLl 5jjiL»i 1 ^ 1 La ^_L&J_J1 ^1 _}oj>.V 

si!j-^>. tcHjl 2 ila Cj^Ij jj-* < r J ^J ua J"?"^ w >lj 5 JI £j^>JI Lalj3» '.jj^dj !il 
3_jj^_L] d 2 Ja f 1 ■ aj i \\ ^-L) 5 ' a-uu-uul (J^Loa-u 4-2oIq I flgjj L^J t a ■ a V 
.«4^jj|j 4jLie!UI 4^^£. Cjjjjj/I Lo i>Ji^>.|j , ■ ^ "." . .." 
^j^La-o cL£^a_a_>Jt tilcjJ_>JI ' 2 i H w 1 c Lal_4-i (j J la * * ( ^*^>jt1 
^j^i-lj I j II I *Cjlj i ntl (jjs 3Jajji/i <j-a OJ^-" Cr^'i (Onyx) (j .i'Cj'ijVI 

Flame Test j i^Ludl 4LlA!I jLpi-l ^1 ^ ,^,1 Aj",tl jLil j^j I jut 

t_xj^jjjl i— ojjjiIIJI ( _ ;r 3 Ij-JJ^ ^ ^!^■ (J,?^ (j- 3 ' J> -^' Cr^ "-^>J^>- jL- 1 ^-' 

2 « La a I.".* IjJ L^JLaj » Jjjj^UI ij^^c «Uj^ diljj tj.il < nit ^LlojSLII 
*^ i ' a 1 ^ t i ' a * rt j^?e_>JI tj^s J^-JI cjLuiJ ^J^* l)^*-^ *^ J^ 1 ?^ Cr^ 

4-LaJL> j-pieJ 3_L=»JLl dil jl^j d jlr jjt La ( _ ;r L. Jijjij^LII Q^J OjIu j . Jjjij^LII 

. jujiS'JII <_ .^111 dilju jli^Sj <bl£j «(jL>.j <U (j^ijJ i^jJI j_*jJI» (jL>.jJI 

jjl JU»J (jLtaLl ((jLajvVl jLCaVl jLtji)) i_lLi£ Ij-2j (j-a (j! 
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(j^laoll (ogJLci) ujall 



C<-a a jj 43j-aIo^! La-aj» t« w ' tia * ) «Qjjj>. La_aj» j-i-uLi]! IjLA ' w ^"'^ 

-ijl>JI J.!: 1 *" 1 ^ (^yJJj^tll! ^LjLii) 4j^s^L»-| J^ 1 JLH' ^*i)J 

JL>. . . . *L3jjlj (j-o Jjs <Li»c j_<-u J-^s jjs ! JLO>j» : Jjjj^LJI i_ sL 
I j_a> (^-3 ' a !*_» Jjji3^L!I (jLa t 3 j jjj-jh^JI SjljLaJL w ab Lajlj 5QjJI <_jL£ 

La «LLv>. (j-o ^a_fl> (Jj * )L£ jj_a fi LLajl ^cJj ^-uill I JLA lJsjjlj jo-I tjl 

. gLjg.ll.L^aJI <JL^C^1 CjLlo_j£ ^_pe_t-iD jj_a J-?-^ ^ ^ i-.Aaj 

J-°J 'L^-aj i^^J^ (rL) 6-° 0^" f JJ J-^a^l jrHjj-" 6"° 4 ^ La J J-*^ 1 
j da-Lse ^J^t—Li j i3jL>. w 1 c Jlj>.!j 3^ ch^^* * j Lh tl)^ 0 

' Jojcj j^_uJ1 jl^- i ii i Ljj_utj (^Jajj JSjj^tj 3jLe_oJ1 Jlj_ujj ijjjoo-ajl JLaj 

dJLiLa i Lj-ii La 1 j jj-"^' o-° SjLe-oJ! c^>-jj>. I ^Lij^aJ! j i r-i ? I jLa 4LJ 

(j i I V! ^iaj jjuijl L^jt^j 3jj J^a iCj jjsLJ! L^jL^ lj-«^>- Li^s j uajS <^jl2 JL>«j 
Cji'^tlj ^Jjd! «Ll3 Jj^j^LI! ^1 p U"l liil j Lij^j L<ulj (j Qj i aAJI (j-a tfljj La 

(j-a (jjjLjJ! (j-aj)) ' Jj a J a jL>.jJLl w 1 c ^_pLaUll <Lu o c 4_ij^?o I a ' aa * J 

Jji^. <-«*■«- 1 La I ^ i a * ( _ 3 -<i (_yJLc <- '""^J (j' -^'j' (_^j_i^i3 cLLa jitlj 

4_La ^j^'tt ^_ua^_a Jl^i^, ^cj 1 1 ♦ a mi ^_ll_>J1 ^j_aj>. 
ijjlC V 4_]LiSL11 £_u3^a-a ^a I a ui£[ * * (jy^>* t— La 3j-il jjjjIj-i 4_ia 

( __)-a_aJ1 4_Laj j ^J_>JL J^Lj Jl9 1j^Ajt_a 4_]LiSLI1 ^_Ua^_a Jt^t-i cbLs t^a 

La 
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6..iiAsnJI CjIgjiJIg qIuuUI 



' jl CjLuV 4jJUj>J! 4-2jjJaJI t_i-ujjj ^ la a. ^ II 4j3.} <ifLa I (j-oj 
(_^aJL>. j^*^>- (jL£ JL3j» :4-LaJ I JLAj j_&jLJI <_ iLj Jjj La 

1 tj I a, 1 1 Jl_j_slj \j * ' " LlijJsLt-u pj j-uLo 4_l9 im^ ijr 3 cQIaj*^ ijr i1 3 T p* 

tfjjsl !j_iJtla <"'ji\)J dlti (jjs C i J 7" « °> id o (j-a ( _ ;r «-a jj^Lj pjj i^'s'C i"i" 
i«Co*jj>. i pj 3 jLa 4_t£. dtlicj p_ij-iLi sCLLi! ^jl Jjlj j-L*_t-a Jjjv ^3 4HLtjv pj 

(jl VI ^j^l 4jI a i a £-j-oj>- £ LjJI C^ji^-jJ t_utjJI 4jj i"i ^sj 4^l£jo-l (jjs 
(_5-Lu j-AjLill j^j <Sy^ L ^Ji (j^ 'O "J^^ Cr^ L ^ =e - 1 l L*J Q a " ' 
^1 i n-v^flj 4^l£jo-l (ji sQjj^sLs. (j-o (jl ( _ ;r i3jjL3 (j-Uj_&j->JI (j'-^- O^*-? CJVJ 
.(isUjil I 2j J i aj 4jj^tlll_i dllj ( _ ;r 3 4jJL*LJu Lx-i 41Sjjl3 ii>j_l*j 4_uit>JI 
iJ7 £.\j£ s ^\ (jl (j-° ui i La 4^t_t-a (j-* C(-llLJ l_&tjj>.t ^jj>.t iJJLlAj 

JuiLc L_ci3l JL9j» (J^-^-i ' -^>-*>H (jr^! J " *^ (1)-* ^ ^ I (j ^ ^ *" 

L^3jlj>.j^) w i aAJij L^Lijj>. ^<u «LiSL>JI i_<j^ jj-ojJI ( _ ;r s 4 j ir-iL>JI tfjut 
I j". I . j , I \l , ^"a ( _ ;t jl3| jj i^i ^Ir *l^>. cjjj>.i" < riLa (j^LaVI 

(j^aJI L^-tjs S ■ ajj ^cj ffl J i (j-ulj (jr 3 Lj^aj^aJi ^ mi £L*_Lsj3 CjJL>.|j ' " i La 
4jj^ ^J^- l-^J C^jI^J p J i nil Vjl Cjjjj O-ilSLa uJlSi^I (j-a 4jjj^j 

i."i « «i i ii I (j j i j r (jj: JjjsjJI Cd^ Lala i"i MiUtl (j-a ^j|j_>JI L4J ^JJJ 

Lljj-l JL^J Ij pJ j ' ^* (Jj-^-l (j - ^ «L^_Li>. fiLjLSj^ 

J 1 a flj Vj jJJj '"■ uilaJI ( _ ;r 3 SjjLs. J lj_aLLi Ij^j-J I J 

. (( L>.jL^_a 



puis)) i>Jljo ^ijjii 1 JL>.lj J 1 a^ ( _ ;r 3 2 jj LSlX I (j.^1 * n II d ' ' aj ^1 i>LpjVI 
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(j^laoll P9J-C9 ujall 



= ^j-ijjoI n t nVI CjjjaLJI (((^jijJ! » = (jLaj^-JI) p 1 aj 4cj_<u>J,l 0 . Jls-Ij 

ojukj (o-LtS/La^l-c. mih-»JI jLj>iII = i_gjLJi»J! j? jrii^Vl o^jaLJI ij-ifll . nil 

lLLJj^ 4_jjj_a (J^-dJ J .«(j^JJL>Jtl (j_}L*_U ^Liic I j **'"*■ < t3 (jr^- 3^**' rt 4c^_<u>JJ 
— OjI/ jLjjj/Vlj i^^^jJ! — j_«j>.^/I CjjjaLJI) (j La^oll uil ^j" 1 ^ 4j»JLkji (jl 
J-iJI = JL>.j_ljJlj 1 jJlj_aVI = Jj_ojJ!) tiJJ 3jL>.lj 4cj^Jc-a ( _ ;r 3 (jj-ajj_JI 
JLjJJ \jJt 4 ii 0 1" j (jJuj\ O-^J^ 5 " (J^? SjL>.!j 4c j_«j*_a ^3 (Jj 

(jjiLi V LaJLaj jj^s-I J3 (jl^ ^j-tl/l nj'itl (j-aj (jr^ (j.lL«Jll pic (j! ^I j j uiJ J 

.4.1 

^^jjL^tJjJIj ^jLljJ! 4_u_u_uj * IJ^j-us 4_JUji 4jr II _}j-ajJ1 p_u_o2j (j_a 4HjSLa 

.(jjLijJI Laji^>.l (jl JL^j ^^jL^IIj ^iil 1 nllj 

j j fl « II j (_g^La_jJlj ^j" a I j 11 t_)lj_i! (_fj^>.| j_Usljjs ( _ ;r 3 J^-"' 1-*^ 

(jjLm pic jlSj nj^mi 0 jut <j-u 4jt jJI 43^L«JI ^1 ^ hVI illj 

ojla ^1 w uil 'C ^jjL>JI 4ijLc ^1 Ln-gjv LtjLiliI (iujoJI 

£-Usj-a (j-a J-^' e>"^ ^^-*il 
. « JL>.lj (j"' - ^ - ! itlj ^j" ^* Jl (j^£!j» (I) 

. «^_ijLLI ^jL^t-JI 4 i mi 1 j^?ej>. jL^>.^M ^j-ai) (2) 

(_£_}L^fc_J1 (Jjt^t_lJ 4 nm^ ,t1 i_3l_Li-at (Jjt^ej (j_o t^^H^-?'^ ' (l)- 0 " (3) 

. «CjjI/ jLjj/VI liDj Jjlj j Lflla 4 1 11 «L>JI 4jjj_I.I 

&jjt pij «^^l»_lIIj ^j". a ' . tij ^"iV \ 1 n ^jii-a n (Jj-ssT)) (4) 

4ii3J 4jjLiaj 4 \l * 43J 4j*_uj dul^ L^JiSLla i43Ju^3 *JljJj <J1i Uaa-^l 1 1 
4_<j/ljjJI (j-Lc 4_SjLa SjjJLa 4j Oul^ 4ji ( _ ;r lc JjLJ Lxjs i>J-A 
JjjJLtJIj ^^L?c_lIIj .tig -^^"»- . ^»tl ' ^^*-^**'tlj 4_a_i£ jjl d se^Jb L^aJI 4 j ci UJI 

L^jLjjSLa I jjj (jyjJI 0-ijL>JI 4ijL«J jLilj . (."i i"oLj-<-u^lj j_«j>.VI 

(jl ^II diljJ lAjlUsI I ila 1 LUajl (jiitLJI L^a j^Llj ^pJI j <_^jtSLI.I SJu^a ^ 

.(_Jjj>.| 4_o-Li qjs (j'l-Vljtl ( _ ;r 3 Liiajl J^>-JJ (jl (j^-«f (j^l-«-ll tfJ-A 

(j j UjJI j (j-jJiLU :4_lJLl!I ^1 jjVl (^jJI (ji-o-LJI (^ji/LajlII p i ,i^ jlsj 

mi^I 1 i <i s ^\j (_y3e 1 d * Jlj 
(■"1 mi 0 ~»J1 » '.(JLiS 4_i_j_Lt-£a3j Ci Miq'sJI ' a • * j (^y^ ^jIoLa-uJI ^L>.i JL^Jj 
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6..iiAanJI CjIgjiJIg qLujuUI 



Lt_a (<Cu^l a iJJ _ULj) a t 4_uJ)jj CjJILluI La l_AjL>.t ^j^- 1 ' ^-^j' 

La 4-j-L 

La l_La-J fj-ijlj 4jJJ)i £ LiL j i4ijj)jj gQjjl a i 11 CjJ_uI/I 

.<(L«_a 

=) (j 7i VI j II (jjjtl ^ 1 J ' iLflJJ ^ J-^J 1 1 aoll 4jjJL3 (^r^- '^-^f^' jjSJI (j-aj 
J-a^s- l) i"it^»llj (3j_a->JI Jjjuiu) ajj, I t_>j|j-u3 4_Luu ^1 (J 'J J ' "^1 

j Leaja-Vlj j A.^.SMj ( La j_aj>. l) ( _ 7 ^jLiIlj ((jLajJI QaJ) (_£jLVlj (i_sL^s 
iJUjJ_>JI a I »tl i_ajjj^ajJI ( _ ;r 3 4^j|jjtA i u II ' . >jj ' il . (_g JL>-j-ijJI 

- -" jLfcytoJf&jtalt 

(ji-jj-J-^j I r ,j^Ljj_j i. i t iiLlII ij a I « II g-LLa i a II jLClul ^Ir SjjJsJI 

i 'I i ii a i (j uil fl-p-ll q\£ JL3j i4iill ( _ ;r 3 i eagJIj aUII (j-ajijJI dyOj i nL_ul 

4_UsjJ3j d i I II J » I . V. ~ ^JJ Loil Lj_<I/l JijSa 'j'^ (j-CJjVI j»Laj_i 

.-.I^MU.^VI j^l jLCaVl jLk}! i_jL^ ^ (^iLLuJI 5JLI i.-. a i n"l jJsj 

: S-aLaJ jjLUI JLlC JaJL La£o i2ULl3jJI SjiiJI 
V 4-i^jL>. Lajuj LaL^jjl J a ■»"! i n_i 4_jiill 4jajJI J j 1 1 u ( _ ;r 3 w uil fljlll 

L^ jl o- 5 ^' u'"*.' o^- M^- 3 Jj ^j' a SJjIjgII SJLLII ^ Lajjo 

I JUt (jljJVI (ji^t i (Jj-Sj La£ iJU->Jlj «(_gJ)jJI (^^i-oJ J-^J «lj^j>» 
l_A^£-ul ^jy-i-JI 4_j_LdJI i - 1 1 3e Lla < aa 1 1 ^LajLs iJJ Jj La_i£j « ^j" a rt B I JLAj <(JjaJLi»a» 
4 i r j ^ ■ ..t La liDjjij 4_uJU>JI 5u}_iKjyi L}jL3J)lj_aj «bb£ ^ w ill fljlll 

.(j-ujL>J,l t_!jjiJI (j1_L>._aJaj->J I JiLglo-l 

SjLjialaJI Ljji^. (jj^ 5JL>JI j j ' ajj (jJL«J,l jl j^tjJI Ja^>-J L. txm 

S^t a" i ii Uj J-ul5j SjijLJI CjLjJilll (JI^>-^/l p ^ » a ( _ ;r 3 i" i uj j-Aj 

.j^j 1964-29 1^ hjJ>iJI u^WII iL»» (*) 
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(j^laoll P9J-C9 ujall 



jiisil Cleavage _ 1 

ju^d! Streack iUi _ 2 

Powder iilSUvi 

s^U Hardness J*i*A\ _ 3 

o^iJi Dispersion _ 4 

jjluJi Transperency i_ijisJl/ylll _ 5 

!jUu«Vl Sphericity ^jJi _ 6 

Jjly. ^UUi Airbubbles j-j— 11 _ 7 

^aci. Mine _ 8 

Jl jill Twins jsi JaJi _ 9 



0JlJ-C <_2jJ3jJI [j-seJS 1 11 j Lxjj ^jLkJL! Jjj^jI ^ lxi\ fljxll jLCal <j-° I ' '"*.' 
(_ylJI 43LjjJij U^*.' ( _ ;r 3 (_LaGjj i(jjL«Jl! Jj ir-il3 u a U 11 j fllJI 4j j j la 1 1 

.4iLiJL>Jl CjLjjJiaJjl ^j^* ' £_a » ijLalu 

^jl^SLj Jjlj tfj^JU La ^jyi^. «bJL*_a (j-* 3jLcl_t-£lJl (jjiLstlll jj_a ^j^S^L) 

4_!LjJlj>. 4_jjJiaj (J_aj?e_a SjLii^M 0 JLA j-jjjljj . (((jjjLse-LlI jL?ej>.t (j-* °J-i^- 
j^yjLaj-^JI J-i^s^l 4jjJkJLl (j^M i—Sjjij La (^-Aj 4jjjL\1I (jjLuil ^j^*.' Jj^sI 

. (Hydrothermal) 

CjjJsLJI ujLj (Plaeer Deposits) SJsj-jJI 1- 1 1 .iljij (^>c Cjjl»o 4j! Lj£ 

L-d-l-3> 3j-jj-j>. jj-a tjlj-^E_i_u cU (JLflj ^jjjt-a ( j-a «Ll (jjjj-i Cj^LjJI)) '.(JLs tilt-O-. 

1 <L_La jJl>j ^j^jtlj-Jl <J-^>* ^L-l (JL2-1 ift_ila£ ^^Lo* ^-£^3 ' ' ' * ^^J-^ 

jjjs t_<Jj-ij-<-u 3jj>i- Jio <j-a ^jji-fj . .. JaiiL£ Cjj^LJI J^-u^Jlj 
CjjjaLJ! »1 j i^i-»- ,j-a ^LjjJIj Jjj i nil jJlJO j«J lil £-u3jAl liilj Jjfcl jl 
. « Ltj^jj (_^lll *LLe>JLi d 1 I I^JLo*! 3jL«JI £b ^Jj^>- La (j-u.mll gjLl ^jjs 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



^Jt j-uaLi ■ la » J J-*-^ J <r » L x a- iS J 1 51 mi la 

j|j_,i_a 3j_i_4j3 5_a^Lc i_£j^5e-$JI J-jIjJI U>^' Cr^ L? 1 -^' (j^LtiJI 

_ lj La tl JlJ! i^LlUsLjJI ^ MJ^J -jk^-^'j O-^' cr'l '^"^J 

p U t l_j_Lc jls t> <i 1 1 11 U (jl Ij-ti-lj . Jjj-ti £-Lj i_d_LL!t p-^-Ij 

3JU/j)j (»l j AVI j j_aIjj>JI) ^ t_jbS 4Jj (^jLiSL!! t_aj i nljiitl -I 
^jj-lJ! (J^2j j . (3jU->J! ^! jjI 3JUj)j (L*j_lcj =LLu»jJ! £j jj! 

^j>*1j 397 d *i in Jjlj ^^IlXI ^j^_ujJ1 * * J ^S* ' " 

t^-i JL> j j L! j_&U>JI) 433 I ^ j^c-Ulj 244 <_j^> 1 1 ^ 'p " ^ A>j 

.32^ 

. (^Ul! <J^)j j-^U^O i^j'j-" k>^3 dh 1 - J ^*=" -3 

.(1942 2 r- SjjtLUI) 

(j-ll J_«-5c_a ^ylc j^j 4ill J-lC pjj/L2J! ^J? -7 

. ((j-ujLiill i uLLslj j»a1^_>J1 jj-ojIj-c) 

J_i j_ljLj jt-> i "j I (jJ! mill (jLaj>.^/!) 

. 1912 j»Lc K i iijij (jji^jJjj *Lil£. j "j-^- 1 jk 1 ^^' 
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aJJb (j-a 1 1 I i «a J La p_&t ^jL^ La_ij 
jl La I ■ 'I (^Jl ^ji^-L-JI tfl JUti jJsj . _oj>JI 3-3j-«-a ^ j_&Lu»JI <_iLi£ 

^^j-^ tjj^ * O^Jt!-" 1 -*-* ^ 0 ' c^- * jLiSLJI ffl ' " 2 ' > j . _}jjia_a ^^jjJLlI 

*Lc j-a-x-a t>j uuj (j» 1 936) 1 355 4i<j/ (F. KrenKow) « jKjj£» 1^1 
p 1 ,1 S II p-^->j jlsj . (j_ujJI) jLiT jJljO. ^ 4-uLaiuJI l-SjUII Sjjb 

(j^aLiJI jd^J.1 ^(Islamic Culture) 4-La^L-uV I 4^L2iJI 4L*-a ^ <y>L!Li (Jialll 
J_Lc 2_ajj_£_!l jLa^s.^/1 2-a-L3 4jLj£ (((j-aj-i^)) . 1942 2 i 1 .1 j i^if 

jLtjl uil ^j"*l i_iL£» ^LajjfcVI oJLj (jH-II t_<jSLII ,j-a i_dJj£ ■ .(j^ al 1 nil 

2 j II ta-jVI SJiJJI (jJI (<ij*. jj j jJ^j ^ jJI j «jL«.Vl j_aI ^ jLCaVl 

d La , (Jiajj t_ijj(JI »l nUtl ^LalL&l i_jLjSLJI IjUfc (j-^y LhP-'j • I8I8^Lc 
Lb jjj La£ 3j_aL2JLl 4jlaL>- f_y£ «^L>-^I L^jJaj->JI SjuLj/l Qja (j-ujl 

Jj , ^. A",tl j oLJjLbj 
^ j iVumU j»| j^-VI j J>U.Vb j^jLi (jl i_^tx9 idili U j^i JL3 L& lilj 

JuLa p^LLjJL>o cJI ^oj jJl9 . 2_aLt_l (j\ a 1 1 n tlj * ^ol*-JI ^jl JLj_a 

djaUtl iiLa-i^/l dltJ 4jjJL>JI 4_uj|jj^/! CjLtUI 1 ailje^j OJ-^' ' a 1 eajj (jj^ 
LujL eaa. ( _ ;r 3 £aj->J,l j^Ii Ij ^Lill! I a ui^ Lajs 1 Ls-j_<I/j ^Lflj iSjsL^J! 4_uj_«JI 
.^Jjiillj ■£j-uj!\j (^-L^jtHll j Laj * 1 j-uSLII t_dl_LA (JljL-aj 4_jjjjlI! 

. d j a U II p j ■» j '^-^ (^_lS_=»o ^j_a p^HjSLa t i> JLAj i* L)-*-^ ^ J a WI1 

,jSLj j«J LJ^s. ,j-a ^(^yjl/ lJ £ 4 1 n al I ^La-Lll I JLAj (jSLall! I j-A (jSLIj 

ij_jJ_>J| ^j.a (j-j-«J I I *j ; I j a "i m ^SLaJI 2jjj>. (Jib ( _ ;r 3 V! QaSLJ 

l_gJLj| (j-a I j«- J I 1 a * 1 1 I 1 axii .ilj 1 LaLuk L^J I 1 LUajl 4_ujj(JI 

(jjijJLl 4aJI Loj\ SjjjJ! CjLl^j (j^s- L^J tjljL^ Laj 1 ^< j ■ a «" II 4 1 uj iS[ II (JLr>-j 
p a I Ji^l <"mU ^3 aLUaAJI « I ^>-l L^J I ^»LiJ p-^J oJlll (^H-II ipi^3jl '^1 jj j-l 
. J-^u-l jjjjLfljt Laoj ^-Lu pj tit-o^ (^jJI jL»_JI ^£ L^J I ^oj-^Lcj ij-aJill (^pajl 
lj_SL_Aj i ( _^a_ju ^LallJI w S I" * I J iJaji * tjl^ p-aVl ^ji ' Jj 2 * 9 ipXtJt_ij 
JjJ.1 t_!jj(Jlj Cy*^J '^11 <2>^ p LUaj. CjLa jia I jjilj jjj^c^la . i^JLJIjJ 
CjjLxa pj .(jj-Jj-cVI S_sLSj Ljax9 pjtjjjij I j 2 b a t_!jj(JI jLc pu .(JjVI 



0 
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6..iiAanJI CjIgjiJIg ^jUiuUI 



(_j " .' " ^ ' L^jl jj Sjl (jl jtu .(i^jJI 4_JI C^J-ll La ^\ L$J (-;P ^-il 

2 j S 1 1 L^j Jj-*-^ La 4_lj>.jL>JI i_Sj(j_laJ! (j-a Ujjlc l>^} J' ' La JLS 
(jl < )j-*J!j ^^Lj_u^M 5j i ' a 3» (jr^ Lij-j^jj (j-a j^^jJlI! jj-ujJj .^Ij^oJ! 

JLti-j j J ir->" ,_L^ ^(jj-ui 4!bJ^>J! 3jLUa^>JI ^ (<u La (jl_3 i 

1 j_<j_aLi_u L_j_^1 JU>. t (jl *— *>-*-M (j^ 56 - 1 ^-Lt-j (jl (J^J-*-^ L^jIj. L^j g 1 V 1 j 

1 j <i\c j 1 jl 1^ j 1 j mi" 3 . 4_La1jJ1 3jLtia_>Jl ^ i .i a Lb 4jr b t^-t-u^aJ j-j^L_> 

j-jLj_u (J3^J tjl (J-^ **t*>*^' Sjl_Uaj>. 4luLi£.j O-SLJal 

(^jl_Ua_>Jl c__^jJLi (j^sij i I A j ij La i (jl ^ lr < l_J 2L*j^m l_^jl_aj^_a 
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r&J&J-LCJ iCJ Jj 0 i"i i^j'n I i(jji^Ll^ ilLuI£» 

g- 1 U »l Q I I II • -J-i^ f-^J-i^J 

fl j Lu JUa jJsJj . . Jj^sij ^j^l Si ui ill 

cjljLc. j»I i^Li^sl SjjLi S-ijJIj cjtjLc. (j_a ^j^l 

Sjlj^a. j-<-u (j ij L«-3 . . . Oulii J^S <-L!!ij 
Sjlj^tU ^j-uL-u^M j ) LaXI d ♦ Mill jj^LulI! jj-* 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



Sj|j_>JLa lilljuj . . A 1 1 ill's a SjIjjs. 3jj jjl Cj^LcLalUI L&JI • *j < ta3 jjaj i^jj^j^s 

33 ^J-SLJ 4_j^JLa 3ju>.!j <L>.jj (JjLst-d jjlajV! ^_La_*_u (^jJs I * 5 o *" I o K JjJ-j 

I 1 3j (ji^i <— 3j-<-u i_J SjIjjs. <A^>-j-S (jLa ^JJi £-a I >lj tali ■ ulj .. Ij-i-a 

J-jLa f-fj-ui lL1\ j) . 3-£jJLa *L>.jJ) i_iJI (^ylLjLa (j£, Jjflj V Lx-l JlS i LJLo. 
jj^tjjj i ^-J-*- 1 (J-*j jL?e_ajV «LiijJL>JI tiJJj duL^ ^Jj ^ 

. IjlLlU j Jj^jV! L&yLitij i L$j I ^JLa (^lll ^Vl 3j>LU itijIjLcj <_ . x < „ ^Jl 
i«QjIj 4 j 3) uJLlI oaj Sj!j^>J! (j! iJjLs (j-* 3 • '"'^ " ' '-" 1 * 1 '^3 ^^'^ 
Sj!j^>J! j-ijjj Jj iJSLa 0^3 • £ ^j- 5 i-S^T 4 1 m<i->. j I "ijtjjl jlkjj 

1 La Sj^io '^j- 5 *— 1 Sj_»i»£. ^jijijj V L^JiSUj tal La!i 'I j j i^JjulI! j>lj I « K 

.c-JJI jjc 

2 al La II _8_UI <-jl ulj. SL-JjjJ oVjLa^o cJ-aX: dl!j> tja-f <jja 
3j_JuJsJI ( _ ;r 3 4 » mi U JiljJJ jj^oj - La i "j" a ^1 I J)l u < .il i(_p3j^U 5jj!j_>JI 
j - ^ ' w 1 c (^gj j a j (jlj. J-iV (_^>j^l (j_Lal_j (jl 4_*_a ^J T p* (_£J-!lj t4_LiIaj^M 

CjIjjJLoj I-*t!- <1;: ?" o-*3 11:1 * " ' ^ -il_jil <j-° <L>-aSL!l 
^-6^3 ^ J '^J^l *j£L!l Sljj (jl ^1 jU-LkJll I JLA ( _ ;r 3 (jalo-LJI dJJj) 

^ • • cH jjV-L^jLiiij jutz. ^L»-^l ^AjW ^'t 1 <_J-SL2J1 (_p3lj_i^VI j-La-i 

(jl (^1 i_dJj) (j_a I . . i n"t LdJj) (-;r ^. (_p3jVI (jij 1 Sjj ^ i r-i a 
. cLi^jlLa d i i im'C a Clul^i ^l^-*-u ij^paj^/l (j^ 3 ^- 1 Or 3 ^J^-^J-^ t -^l-'- < ^ 

j_uij (_g jJI j 3ji>ijVI Sj£jU jJL^iJI <^>LiJI "^^jj (jJI iiilj> Jijlj (jjtjj 

: Ji-ljJI ^yJI o-a (^3^1 JSLiJI (jk. o3^i ^ i^jL^IjjJI 

(jl iiLaj^/l oIjjI JLai dllj) £-aj .(3^-5 J-^ ^ 1 lr La i a I 4jl (j^Jjilj 
i Ij-La^JL^ 60 j 40 (j-u La I j*s i . .. ^jlj_u CjIjLoJI £-j-«^>- 4jjlaj^/l uiaJI 
Ltjjej jl Cjlj-layLi^ 4_Luu (^1 (j^AseJu pi La-pJl I (jLtj^ OtJO ( _ ;r a l-*-^ 1 
4jj_Laj |_Aj <i i nl 4jjJaj dll j) (^ I jj^ajja Jiilj . 4_lLuIj_>JI dajJaJ L^-l3 Jy>-J 
Lu-m-1 cuLLai. j^iej^s (j^ (jjSijj CjIjLoJI (jLi Jj-23 ilsostaty ((jjljHll)j^iaJI 
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6..iiA«nJI OlgjjJI fie 9 uajUI 



t j_a 4_!L>. \ <\ Q t j ■ a (j-aj 'LcjJ (J-djl J^^fc-La (j-a (Jj£JLl3 Cjl_La_L>J,l ^Ls Lat 

4-S-JaJ I ^3 jj^^. (J-*J Jsa_L>Jll ^LdJ ^ a" < u a (j-aLoitjl jj_a JljV S Cjjijtj l!il_a 
.CjIjLoJI CjLcLajjVI (j-a jj' J^ll *— lj - =e r^ a 'c^J^' '"'I iula (j-a <t_JLl!l 

ajj (jf JjV S <LjjJii!l lILLLi Q^1jL2JI Lgjl i jiit-itl J (j^aiJI ^^ia (j£-!j 

Vj ij»j_JI (jy^-s- iiJ-^e-J ^«-J La ciJIij 'I j " -- i I i c I fl-uiSgJ *j ulSJI <Ll3 w j" u 
..i'I Mill (_>QJU <t-«3 nj-JjLs |<i^2L"i£i I ^3-*J (j_jijLill (_^aSljj . . £j-il 3-1 Cjj^la 
j j -V ir-i (jjs iLJLkJ! I j"l Sola ( _ ;r 3 (jjSilj (jf i 'I i"i VLa (j! VI 

(j-^-i (J-t-aLall ^ a mi Juilj . L^alg l£Uj .dJjLJI (_^-a1 I j'^l 

-.fU-uVI tiJI Jlj ^LU 

:$A$« Jtfli -2 

La_£ 4_j_U3j^/l ^ tl La Jj^sLiJI Jl>J! ' " ■ 2 1 Ls I 4 j a i n" dJJtj 

*sJLc (jjj 4 j i ii I *uj/VI (jjllaij LkjJbj La (j-UJ i LoiT oLjj^j 

. Jlj«-i ^ i"i \ 4 '* I j _> ^oJj (j-IaLi i>L><jLi i jjkajs Jj^jLs ^Jtb La <_dt j 

J l aJ U-a-<>jJI j (j\^>J\ t LgJLZjl (j-a (_p3j^l La ^1 1^1 "n ill (jSL!j 

4-j_ij_<-uj_J! (jLjJaJI (j-aXse j' a ' Jj J '"II "ijjJ j i a flJ jl ^e-ta-mJI ^1 4_La 
(Peridotite) «o_jLjj J_jj_ljJI » ^ a i n" 4-SgIa J^>-j3 4jLi ijjill ^j*^ i t-Sj ul211 
i Kjlj i nil jl w alJI (_Laj-II (j-a L*l jire^s J^lj idJjLJI {_ya SjJLcLa J^l 
(^j-Lt-a . . (^jjIdj^M j1**i i nil Cjl_}j-(La Jjt (jj-Aj • 3j-*IoLi_a ClJjLJI ^ 5 ila dtJ>o ^-23 
(^^3 i ( _ > l3jVl ^ ta i ■■ IjHajlj^ 60 j 40 jjl-j La ^jljjj ax ^Ir 4j| dili 
(j^a l1) I jJLaaJLj^ 5j uiX.J d i h a^- (j-U La ^jljHj ^ c iCjIjLaJI JjlsLLa 

i." i j a i ii (_j-J-II 3 1 j-g->J, I 3jUI JLj>-jJj ol La-i-aJt I i(_p3j^/l ^Ja-m 
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6..iiAanJI CjIgjiJIg qLujuUI 



^Jt^a ^Jj-sdLs jj-a J^La_l ^-Aj • L$l-a^Lj 4_j_u3j^M Sj^LII /70 ^e_l (Jj-4-1 

3JLj_L /5 2 j La tl l£11j ^j-* 1>"-*>L£ ^50 " ' 50 j i c ^1 - 

. Lu-mJ 4j_}L& • * « ^joJJpk )> 

>L? <>*jVi jb i nfi ^j-* 4 i£>^ j-^j^ 4oo c^l ^oo iy* " 

fu-uLi ^ o . ujj i3_ju1jJ1 2 5 .Ut1 jl>.^3 J-W^ 800 ^yJI 400 jjjs - 

1 g j d . JlJ Jl-coJI 1 ^Ul ,",,'<, jLj_4_j 2 Ja * * (( (j-A-uU-J jj>> )) ^^j-i-ujjJI ^JLjlII 

Loj jjiaj^M j_La_*_aJ 3j-xjJ,l . Sj-ijSLII JjVjJI j^j 
L^_j j-tTaTi-u <j_}Lk dJLils Jl>. ij^psj^l ^eJa-m (j-* r*^ ' 200 Jj ^ ^ (j?"^" ~ 

J-^fc_J ^— Lt-J ^ c I Jl-LC fiLCj-caJI lLLIj (J-Sj (jy^->- idiCj-t-al 4_U3j_U_aJ1 CjL>.j_t1 

3000 ^1 >La>L£ 2900 
:0l*JI-4 

3j-SLJ1 CjIjLs ^_j_<jj>. ^La-mjO «L>. L_u_a J^Ljlj Lx_i i^_Jj-A ^JjOjIjS ^j^-jJLo 147 , 7 
1 jo- d_iLur>. file j-cuj i 1 4-uaj-Lt-ijJ 1 Cj L>-^-L 1 L^-i^ j-tlajj 4 <Lt_uJ L^cILo 

:2d^«JI -5 

^OJ>* jj-* uil V iCjIjLlo! ^jyl^. 1^LaIi£,1j i^^pajij-^j 
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(^Jl i,_p3^j_flJ! 3j-jI-5 <jjs !^>.jJeJ (jl (jjJ-Jj-J »l o Ut lj .. L«Ja ,j-a iSjJ^ 
Jijljlj .^jjaj^ijj ijr 3 ^_jj?e_i-aJI ^I*t1 ^L$_La iC-Uj^tlllj 5jLfl)l uiXl J-jP* 

» )j^>oj 4 JLALiuj JjJ_t£,j ' J J j T rt J ^j'-^J c (j-° I * 1 Laj *j ui2l\ £ya 

, <( )) ^j)^> mi o i ^JL? uij, ! 

.1957 41^ <yj v^J-" j-^Li-JI ^ili j^ 

. I 959 4_Lu/ ( _ ;r 3 3j_a (Jj^ ti^txll JLcJaj ( _ ;T i^. £jiaj 
I 960 3-u.u ^ SjLsjlII 4jI jlaa. O jitjl J 

.1961 iLLu ^ ^Urill j^»JLi i^jjj 

3j-jj-j>. 4_t2_La_La L<j_a! JU>.I /jl i**i~w^U {jjj-U j-ase-i j^_j£Ljj-«^M ^Ls 

iJ3 _3 <<^^Ljj^jj^_j>> jj-* * O""^^ -1 iJL^^ i^^L^JI Ja_j_>Jtl ijr 5 «» i^lj _}1^>.» 

i<bjL0i.! j-is- '"'Ijl i** 'jU - ^' iiiJJj j_i>JI 4_tLt£ * Jb (J^lSj w la *IUS?I Ja-pJJ 
tj^c CjJjj>- I (jyjJI 4-Lajj i ii II CjLajVl CjJI^I JLaJj . ^j * , ,.tl jj.3 j^tjJ! ^Ljs 

I j S[ o i ^_ Lu 0I-J-U jj-* ^ ^ ^JLi i_La_j_>JL1 ^Ls ji «» i^ij^1^>.)) 3j-jjj>. 

^Us 5_LlLII 2_AgJI jjJ! iiU-m j' <_p=p3l dl! j£ lOlj^ayL^ 3jt-ijl 

jLi.L3 tiLIi JLtj . Ij^a 150 (j-!!^- J-Llj 2 2 La i ' I dJJt jJic Ja^pJ,! 

i. i i iiljjj-jl Cod ^LflJI Jp-JJ 'Ull-aJI JJ"- ' -*■ il Cr^ ^-*i>^" 

4 j i^-ijVl 5j ulSJI i 'I n i ii (jl j^s-I Cr^J . ^la-m (jjs i Ltjitj jl 

■ jILajlj'CII i tLLajj CjljHayLi^ 4 im-i. (.^-^ 2 (j^-ll dJJj 

. . . JLloJuJ! (_£jj>.j 

CjjJUs- J-l^. Luli (J-«-«J iCjL^sLsj d ta . ulaJ Lgj-j pJ 
(cjIjjJ i t> Mill) 4jjUI CjLa^LnJI 2 La i 3 ijii i .ill tfL>ul joSLalll j<u* 
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. . L$J 

Cj Ll-Ij_<j/j_1 ! (j^o j~ua I 50 + <>Lj_a j-J-a 3570 : . (^VL^ j_jLj_l!! Cj>L>-j 
^Jj ..CjW! ' " i a b j<u (cJjLi) 4j^Li^> jaie-i^j ( _ ;r 3 Ij^Lo 36 + <uSi$]l 

. . (( ^a-fl> a_a )) ^^j-ujji i_ka ^ojj 

j_«j(J! ^Jjjjj L^Laj i4-La_oL^VI (_^s ^e-iilJ I g-Ac I j I Lfl> (jyjJI oJjLJI CjI_Li£. 
(jjSj jla cJjLJ! liilj ^-Laj| j . I gale Ijl.^ (jll! cJjLJ! 3ac>iJ J * La 1 1 
L^aAJ SjLjj ^jo^-* *J ui£ ^a-& (J_aajs-a JjjLaj «Lu_o (j^a-ji-a 2 I 2 ^Jl J_La 

cGLs i4_c.j_L) (jj^ JLa^M Oj . ^ a j , • ^aj" jja ^jj uA,\ lilta (lA'j 

JLS j_«_2J! (jl (j_a «i— ijl "i ^LtVl joJL«J! 4j (JLjs JL3 (jL*s La LjjtJL>.| 

a* Cjlu^A 4_uj/ Qajla 2000 (j_a J-J^l J-La 1 4jj^La*ll I L#L>.lj_a (^jl lJr £ 

jus <uI j«JL«JI JLa jJI loJjLilJ J 1 La 1 1 j-«j>J! jjj^2j <j-a jJaLUI 
jLi^s «j^>J! (JLi^a-ijI (j^. 5Jjjl_>JI 5j.^-fl_ll j i njl (j-IaLi (j-a 

LaJ 1 ^^paj-oJIj cLu_o ^j^a-tla LijLa j-a_*J1 (jL) (J^-d-i j > ) **"tl a , . 

Ja-pJ,! (j! (j-a ((l^jS'LlLs.^J)) (^yjj/JjJI joJL«JI 4j JL9 Jl^ (jL^ La i La^jjLij 

a i n_i c?""^" j^a-S-Ll J j S iSi 4_^3 ■ La S i ■■ ^ jj! " i ■■ 1 1 (^jL^J! 
« ^_A^-a» ^jj-i^La ^o-o* ^oJ 3 T p* LLajeJj joJ t-^J^>* i^-LaLoJI ^-illl a^ L>.j .... ((^j^j-u)) 

liiLaj^/l dJJt Jfla (j^, ' aiseoj (jl L<iij j«J (_gjJ! i ( _ ;t 1 : l3jjjJ! jL>oV! 
IjILaal-j^ I 8 ^jj-I! I 5 jj-a jl JLflla ^Jl (^a-JLJ J Lit J-^>> ^^y^ ^ J_JL) jlj-ill JLitjl 
i_y-£j .iiJL_La LLfls i_3j|j_LaJI <*■ allj.1 (jlj ..(jlaj^l La i ■■ 0>J 



. . r \ all 

1jjj*juo LuJu t (J jt^." iCjl jJL Jj-uaJtJI jjL>J1j ij-i>JLi 4j1 . . <Lua^L>. 

' JJ ~" tiJJj 'lP^J^ ^^JJ Lj-i J-*^ Li£. 1 aJligeJ 3 J_i J_>. 

il_jl_o-t L^j Cj J_rtUj ijT UJ1 4lLol_uaJ1 dJtlll (j^uu l_c_Li£.V ^^IjHj 

1 m-Lc (_)^3 S * L^j Ij j j j "*~ ' ^ I ( < — - 1 lj ' * * j"tfu-«-i 1 L^c-g-d-j 

i la ^**' >■ 1 4 L^jjjLjtj L^X$-L«a ijr 5 jj Je-LeaJ I £)' o^J^ O_r»o i£.LL>J1 ^ 

(__uSU( L_£Lrtjuo 4_ua_&i ^jL-iaj 4_uj_Al J J ' ^ ^ tj! 1 Jt^^^^J (_P=>^<jjlI1 i—ojLilj 

JjtVitl cdLlAj dJLlAj ^Lui_jSLI1 cdL^a j^j'j pi . ojVI 

JjL^jIj 3>^' tin 1 

J^ejL^JI dJJj ^ J_t-aVl 5 K uj a L^jI ..^Knia w 2 p idllii J£ 

4jj-jl111j j j i uSxll cL»_uj L^jl . . Oj-UIj Jju^^/I 5_5jijji_o 4_uj_*_ujJ1 jjJtjuaJLs 

(J_uaVlj (jj o_ljL<ij>.LL1) q^j^AJ ^j^-L-cuJI (J-uaVL) jjjijLSJI LlA 1 dJllge *J 

. (Q^-ujajJji) (jlaj^U JijLjJI 

^^^jILlIJI JL^j J- 4-3 ' (j-* ^)^-ijL^3>.m JL^ ..o_ulj->J1 ^lii_<j^ 

i ijJz <( » (Jj-a l_3 j 1 J_>.j 4_uJaj V 1 5^ ul5J 1 (j-u L_u t 1 JLA ijr 3 J| 1 JL>. 
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6..iiAanJI CjIgjiJIg qIuuUI 



ij? J>.jL>J1 I »>j j k. « 4 I \ i3ji_L3LJ JjLtct jj^S ■ Jj **aa*J I (jSLot O*"*"^ 

i4_Lj_*_a (_^-al j^>- I J ^ 9 .".A ,"."0 ^£j_^j>JJ ^. A 1 1 ,j j j i<C JL>. ijr JI dJjLJI 
. ^JJl I (jL£ LaJlJ^, . 4jLl3.} 4jjjii£. . t. . ( nljij jL* I J J ' " ' (J^-°' *— 'rP* 

(j-a j5£l Ltjl ^ ir-i tl 4j>-j J ^JLjj (_yjJI oJjLJ! jjiti^s ^jjs \jJt (jj^J (jl <j^-*? 1 
OuLCJ i<_2jjJaJI dJJj Ooxj CjJL>.j jJ iSLpeJL! jLi I 4ji (jl ♦ "^J- 5 L - 

cJjLjJI ji-J CjLLi^s <U jje-i^s i_£j 1 li jj* jJs! jj! (j^Jj . Li"o~ LoLx-i '"■ fllia. I 
(jj j£ij ( _ ;r 3 4_uLa-><JU 2jj la III ' . i taa> Laj "J jj jl j-o^l La . . 2jj i *-"* LjLcj 4j j 
*C ui Tl 4_l*"JjLj JJ~» . *-»tl t, l \ |** ^jl 5 jj ,*-.<■» jL*T -ij^-J ijr-" 1 - 0 L)' ^JJ"" ' aJI 
.jjlaj^/l (jJaLl Sjlfli^ll (j^S (jj£**j joJ i(_^lj->J!j 
. ..jj>.V! (_£lj-JI i—lLxj^jl (Jj-3j Lufc 
CjLlLq-C jj! .Sjj>.jU Cj« L>. JL3 i(_j^sljJ»Jlj J'C i"itl 4-l*JjLi j j ic ■ a tl dJJj (jl 
O-tla^, t (j^-II tJj-a^M 4_jj jj_ujJI JJ"- . ^»t1 jjJLu 3_}Lcl L^Jji iOjJuua 4_o* jJj_o* 
i Lj-S-jlUJI ( _ ;r i 4_jLc. A i Ij^-jo '"«! -J i c J^^Li. (j-o i LuJjLi I j j b. « jtjtj Lo_l3 
4_iuLj_aJI L^jl_Ob jLjLj < l la ^** **» ■ rt 1 " ' 1 La I j 1 i 4 1 )l * 1 1 se < a 1 1 < l i '*■■ i I ^** ^ * a* 

:^c_lII IjLA OJ-^*^' I J Lj sejj (_ylll 

L^jlaj n_g^Lc (Jlj^e-J (jr^lii (J^u (jr^- J^r 1 £^ tr^ 1-aJI i> j-A Ojjj/jj 

CjIjj J_i iiLilt-a 4_j_uJa j^e_t-a ijr II V^tlLa w »laJI i_La_i_iia_il 4j^_Ua£, LiLSj 
dJJj ijl-^J . ■ Sj j < i r-i j CjIj^Li OujSj i(_p3j^/l ( _ ;r 3 ^ a b >■ 1 1 JjJLsJ,! 



. . Ja-i i a II jl Jijl . . 4 j '<ij^l 5j ui^ll ( _ ;r 3 S J_l»j j'-" 1 -^ * c^l ^ J-^J jj^- . ^»tl 

J J *° * J S ' ^ " LS'j O^! ••LS'j-'' tjjLstiol (J a ^ 3eJJ 

.4_u1^j-aJI . ^» tl ^Jl cJjLJI j^t_t-a >■ 1 1 u n {j\ j^j?e_i V 

jj"^ LaJI W ^J^ >^l I *J rt d ' j JJ"" ' aa -^' Q ^* I L* J 

. . Lj julc cJj Li j .. Li cJj Li dJ Lia (j jl 

CjLjSijI ..(_p3jVl (jJaLi ( _ ;r 3 IjLa ..j_uSL!l JljjjJI 4-015 Lb Ji^JiJ 4-il 
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SjLa jjjs (_pajVI C)l ni] ^} . . i^tJo^L-u 3_}La (j_a c^J^ 

S £j£r- < n" 

(j_a La^>-LXI jl S jLg-LaJI (jj^jG £ *^*t!-'- 1 (JJ^ ^ cJjLJI j^iti^s (jf 
CiLcJ)^ "1 i ii a Sj ulaJI Clt^o (jLCJ i(_paj^M ^eJa-u) dtr»o 3_}o^aJLl LapLc Ji^**t i n a 
(jl <ULSLaL> (j_a <j_SJ .3 U j u j_l "jj j'^" ClLc J^**< i u a ji , d . L 4_uLa_^_a 

Jj^jLs La! j^a j-Lu ijUl j_i>. 1" < "j • • Ll^'j^- )U^. " 1 "J m'j^?^' ol 

SLiSLx-a liUi (jj^Lj tS&^ 'flJuU La £-Luj i4j3jJt-<3<( jjio^J)) 

. . <Luajl L^aJaou ulj ci^ej (J-a£Li (ji (jj-i al Lea-All (^yJI (jLi_u_i^M » 1 jLtj 

S LgjsLaX. I £_alj J (_psjVl (jj-^ c^i ^ 3 * " J-^i aLiiaAJI (_yJI 4jLuLSLal OuLS"! S 



<_3j|j_laJI oJjL«3 LtLLa Li^Lu/ w 2 jj (_p3jVl (j-a j j j ■ a 1 1 (jiaLJI i-dlj (jl 
jJa Laj>-LU dJJj ^Jl».J iCjJLo.1 jl <_3j|_)_taJI dJJj Cuil'-J IjLa . 4j Sla-iaJU 
3>LUVI (jlc Jus-I L&jJ 3jU! liiJj -(jLfTj-l J^" Cr^ erlj U2j 

£-2jJ 4£a-La S ^*-J-^ l— ill (j-a J^l LgJj'j^ 5 " s ^>-J-5 J-LpJ 3^*^* ^ Cr^ O"* *— 
, U a , >. t t cL^_lj_jj . (_£ j^a* ila «-Ja lJlII (j^a ^-^p JaJLcIa 3 ^ 0-=»o 

L-J i all Sj^Lj^s 3->^ S_i^L-i^5 Laj>.m i_<-i iu£ij 4jtijj_U 3j!j^r»J! 4j>-jJj JjL^JI 
CjLaJu^ill cjJO ( _ ; ^o.-L^jLa L^j ^ La-pJ I <_3j|jJaJI O-allj-l I jl (j^Jj .(_L^.!j_aj 
(Jj_ij j . JjI j i ii II j J-jJLsJ,! ( _ ;r ^ (JL>J! ij-it La^ i JJLaluj j uujJ-4 AjA^tl 
j_oj>- ir-itl Qaij ^ jl If (OJJJ C^aj (_gj.II Jjutl! (^^jt L«j>.m (jl (jojjL«j>.m 

. 4_uJL«Jk! CjLaLiJIj (. 1 1 J-_-«^>- CjjJaJ (_gjJ! jJu-aXI (_yJ*J . • (j^Lnllj 

. . £LusJL«J! cjVLl>J! ^^.jj j 

. . JLjjloJI I jiUI t (^aju j^j (j^j?Ejji (_psjVI (Jj- 1 (alb 

njaJLaULj j njjij-la-LJ j ' OJIJ ^ " J ' L<^l_La (j j i" i a j (jl^' Jj^ 
(_ya_jjj . . (jLtaLuiJ VI IjJLdJu (jj p j lj i l_Ajlj-t^l (^Jl jLajJI (j^A-ilaj i * p jl*l 
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6..iiAanJI CjIgjiJIg qLujuUI 



j! L*>-LU dit j^u j^JJ J^aj (^SLI 1( JLSJI e^tJI SLLalj^ VI ^LvujVI ^Lol 

SjjiL jljj_t£. L$j| i(_psjVl ^cla-m ^1 5ji j g-LaJL I SjLtl ir-i_ax) SLlS ( _ ;r & La£ 
^JJ I la i '.I Laj>.LU Sjj i^i ' ajgiej Jjfc (jSLIj i** VI (jlr Lg-La Jk". 

• <-Sjjij Jj>-f V 

3j_j_l£ CjLaj I < a ^ I c Jj uaj>J I (j£La-l (j-^lj-^l ^L-uljjJL (1>^J 

JaLfoJ cLjlj-lLs jj-^J i ^^>pl JJ~* ' ga II L)3^ ^ J J-^ 3 ^ 1 ^ 

j>jsV ?>L>.j ..JjLa-cV! ^ Ls^-U! 3JL>. 3J}LLI <>aj ■ 3*l"~t | 

^j_Lr»o1 La L^JLq fil i a 2-1 i ■ ■Vlj jjjjjjjl JjJaJ (^^lx Cjj^s_lJI L^>.j-laj 3j-u£ 

. tfji^l ^L$^VI (jU"i ( ill La Lj-Laj i<LUajtj 

(jrl^l^-jJI J_aj ■Jj" i ii a JL>- jj JjLaX. VI (_£ I (ji^. 

(j^aLi. J *C i"i J j CjljLc (j-a I j » a J « i a j La-i La^Ltl La SLjJjLx-i 

La ' ajgjej (_L&J iJj^a-^VI ( _ ;r 3 Laj>.LU t_4j£jj jjt La S Cj La-]j^ Jj JlJ V I 

S ^jea-uJI Oj>*J jjfc Lax. L$_La ^cJa-uill 

S i mi m ' < Lgjl j LajvLtl dJJj ^jjStHj ' fl-p i Ij-^ ' ty^3 l-H"^ ' 

J a 2_J 1L4I oLL>.l ^ i.-.t jtl ^ IjL>- joJjlII JljLa 1 Lis La^jjjs! dJJj 
tiJIj ( _ T jj k~ '"II ^j I j I jlj '^jj fj-^- (j I r 4_iSLIj jjjujj SjJaj. 

S jjt La Jjj 1 ntlj 

c^jJljs. (j-j-II 1 "«l . 1 < ^~ tl ^cjjLJ ^lj j-pj L^lj '<LoiIjjlJI L^jl - 

Jj-LsLLa ^jt jl ^ a I" >■ U 4j^jJo_j_>JI j j t a • 1 1 j-a ^^^ix. 4_j_uajVI ui^JI ^^y^ 
^JjJej a 1 m~ (jjJ-II (j^LaVI i. 1 1 mi 4_lu3jVI (jj 2 i"illj ClLc J ir-l"tl 
U^UI JLalu (jjJI dilLvoI,! j-<-ujI 4_lUsjV| oj uu 0 1 1 1 rrti^ill (jJaLla (jl 
(j^a LaJj_3 jl (jlsjVI ,j_a ^eJa-uiJI (^1 I ^ < h JLj La i_3jjJiJI L^J (^J^J 
iSj ui 2 1 1 1 " 1 1 2 ■ Ls 4j^Lx^3J i43jj3j ^a^SJilII jjk AjJoJaJu dllj JJ-°J . ^-LajjJI 
'J-jL (3^^J (_y£ O^J^' ^~ 1 " Cr'l Lsjj-UI O^ILlI (jlj . L^LajLiaj 
' aaJl Jj J-ix L^jl . . . (jL jc-*-ul Ljls ' aaj ^qJ ^jlj i4_uL^j-j jj^E_t-aj ^jL^j-j 
i5_ljL^j_jJI jj-je-LoJI w j*» hj-^Ij^JI (^x. j_Uj ^^Jl La? .Intrusive 4_Ls-ljGil 
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6..iiA«nJI ulgjjJI cleg (jajUl 



. . S L^jLjIuj 4_i jL^t_itj j^pajV! (jJsaL J-*-" ^-3j-*-a (j-a <L3 JLA (jL_uj^M £_Li (J_A 

^1 a If jjjjLJI (j-aj (JJ * 1 Laj * ^Lj_*_uJ! CjLfcLLa (jr^J ti^laJI »1 o If jjjjLJI (j-a^ 

L^jjLjlaj LtjjjJj 1 uj LjjaLtcl cr^J 'o^J^' cjULlLs jl Ly^jJa-L>JI 

(ja£LJ1 3jL>. ^oj (jl_a_i^M ^La_i Qa-Lajj (j^-Jj * * L)J '**' ' " ? 

j^ys d j 1 1, o ."ill ilcj_a-><JUj . ■ 4 j i mi ."ill <lcj_a->J,! (jjs (_p3j^/L3 . 4iIL>. Sjl>.jj 
Ijl^Jj p (ja^LJI Cjljj-ia (j_a 4jLuJ! 3j^?e_aj ,.4jLuJ1 3j^?e_a 

a i n" La ^j-Aj-d j i ii n i"itl 4cj_a->J,! c I l ^-'*» (j-a LuJJ SjjI^J! CjLLlhU (jL^ jJila 

I fl-J j >] (_j-lJ!j ' 2 " a J HI (j>^-" 3-iLa ji Sj^j_uJI jLajs-VI lLIIj . . Sj j i .iU 

.^5_U3jJ.I !j-^J 3 j i ii r I Li 3_^L>. 3_ujjtl LjJ ijjjG * o-'l o^J^" 

i Lijej*. ' aJUseJ (_Ll£ ( _ ;r 3 ^t-la i ■■ i4j£j_uJI jLajv^l dJJj Jo^l i iuj 

La.il J « fl-J jl • (jLUai 3JlC jjjj <l uti^ (Jj£ ^1 4jajJ! jJL -iLaj (j-a 

l-Aj j * {* I LgJil j (jIajVLa .(jlsjVl (j-IaLj La (^lc i^LJjJ IjL&LS/ QaSu 

4 ajj a jl 5 LtaiLa i(_£jj>.^M 4Ll2Il!I j_i^sLl«J!j JSLiiJI (j-a «L<LjL3 »l aUtl t_yzJU 

jLajS^Mj t i^l ^aSLlI (JSL1 ^j^oSLl (j I (J-alL^JU jj-a 4j! (Jj^ (jr^* ■ ' '"^l (j-* *J '"• 5 * 

, L_u^>lJ! (j-oAj d j 1 h a uJI «Lc^_a_>Jll jj-* 
J^ljCu i4_u_a_uj CjLc^_aj?e-a uli^ij iJJ JI p 1 oaJlj 4jj1 a i nil jLstj>.V! tilij 

jj^a i Li-jjJLj 3_LaL^ S'Cjj i .1 3jLl£. (j-Aj Siderites 4_jjujLs- ^jLjj - 1 

.JSLuJI j JljJijJ! 

1 JSLti!!j jLjjl>JI (j^s 1 U^Al ^ (jjtj Siderolites 4jJljjls- 4jjjcjs- '-^j'rH "2 

. 4Ll2jJI (_£jj>.^/I (jjL«l! j 
SjLc 4 j iSJj ij^s- (j-a ^pJ! dJjLxill ^^-Aj Merolites 4_jjjcjs- "2 

LjLljvI L^j J^-JJ La^ iCJjLJ! (j-a 4j Ji£, La ji^^/ 1 4 j i<ijVl jj^- .^tl (jijLJ 

* * iSj-^ ' J-^^-^J ULHJ^^J jj A , ,.j Atlj Cijj jS T1 (j_a Sjji 
La J£LI i(_gJJL«JI r I ^.a ^_aj J »c I !il «bi »l nUll (jlj JLaJj 

a (jl_3-(j-£3L>. cL>.^o_i L^-La i_3j^)-*_U-i-LJjLLj (j-a »1 a uill (j-a 1 ■ A 

S_jj^a_>J! dJjl_j_L!! ■ La al • i! • a. . ^.tl icj_a_>J,! Ljj ^^ J ^^- :>, ^' 
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d i nil (jr^ ^^^j Sj-^- 1 
(_p=j^l (jL*^' cr^ (1)4 JjLill lSLA! La-tCJU Jjlj dilj (jLa *u ,jj3j idJjLuJI 

gtf jJJl 5 jiii ^U^JI ^1 tart** 

(5 ^^iiM ^ 95 %) 2ujUJl o ^i-ill 



$ 4 t^xAj | 



46.59 46.71 ca-Jj 

27.72 27.69 o>-L 

8.13 8.07 fJt dt 

5.01 5.05 

3.63 3.65 CJ ^Jir 

2.85 2.75 

2.60 2.58 

2.09 2.08 fJ ^u 

0.63 0.62 rjs iUj 

0.13 0.14 

0.13 0.13 

0.032 0.094 c y J 
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(i jiill 95 % ) SjjLJI « JS" 



0.10 0.09 

0.052 0.052 c^r 

0.050 0.050 fJjJ i< 

0.258 0.244 ^Ui 

100.00 100.00 

95 % ) S^jUl jy**a}\ V^J^ 1 » j-^ 1 j 

59.12 59.07 uCuij^ri 

15.34 15.22 L^Vl-v-^ 

3.08 3.10 ibJuoJ-iJu^i 

3.80 3.71 jj-V^ -u—s'i 

3.49 3.45 f j_-^ai ju-^i 

5.08 5.10 fJJ JlsCU! 

3.84 3.71 fjpj~Ji -u-S"! 

3.13 3.11 

1.15 1.30 ( oi^jjJjVi -Wi) fill 
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; ^iii 95 % ) SjjUi » /i^i J 

0.102 0.35 OjjjS^l jl-TI q,\S 

1.050 1.03 ^liili Ju_sl 

0.299 0.30 jr L-y)l ju-Ti 

0.299 0.055 yji 

100.00 100.00 



j1Jl^_4_J ^J-ajJI J^?E_>J1 JJJ^_U3J / 4 jl J_S_4-1 4-L5C d L^3 J^JfcjLsDJ /95j1jt2_4_J 

I^jV iUjafcUl j^ie^all C.Ur tj */ 0 , 25 jljO^ ^LsJl jL»Vlj */ 0,75 

UJ! 

j i^L-L«JI 2 j j lr ! (jij i3_lUsjVI *j ulSII (jja '/.99 ,75 J£LJo3 ilj^. <iia (j-a 

Jj^j - La 4j^jIj 4 j a it? Cjlj jLuj/I^^/I L^lS (jjSijj , , ^ jr ^ a fa sc a 
tj-JJ ui C ^Ijs*. (jja d j mi St I jjja '/.99 , 9 (jj^ij (jl JjijjJ,! (j-o 4jI 

^jjut-a ijr il t jj^I t^-i (J rt "JJ se-Ltol! 4jo£LU ^j^LjtlLi tj i tij td&2j& Ljjm_a 
(4-l2_JI JLajJI S^La Kjlji.iH J-fwlj O^' 6^)" 
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JLojJI SjLii . I jjj S3 jj se i a 1 1 4jj£LU njjL«Ji! cjLj^jj JiT A a ^LoLc 

^j_j_LLVl jt a^j t uLSo-JI j»i^l_t£, ^_a jl^eHj i£LiA-i-u) ^ <i i n" ijr llJ1j idJJj 4_lS_J1 

, jl ■ , ,.1 A T 1 ^.sLt-a-l (j q i n l La (jjSjiJ i4_uLu jl 3_ij-fj_La ^j_u_aJl£LJ1 jl ' ^j < ajl 
<Ll2-JI <Llaj_tl SjLtl lilt jL»olj jj-^ i all CjLu^Sj ^ Lcjj A j^VI 

i ( _ ;r l£uj Sjuj^. iMjji. I (jjLtA ^Utj . . j I . . j I j*jj i .i "i<~ Ltl ji jljjl>JLj 1 1 >i j I 

. 4_u Jjtll Cjljjiitl ijoj (j-oj iC)K jlj i nil (tu-ul Cj->«j jj*' ' all (j-Jjio ( _ ;r 3 Ji. Jj 
jj se i a ^ I 4-<i^a CjLijSLaiT 1 1 La fl a L^ia sLtjji j^j (j£L«iJj3 JLuj/L^Vl (jjL*-a La! 

2 j S i II JLojJI 3jLo jjs VI jL>u! j! djjjSL!! ji JJjjl jSLII iiUj 

Jju Ijl uu 1 1 (jjLui! j^l (j-o • (jj^jlj i ntl Jj i iiSI (_j-iLi u a i iu J (Kjlj i a) 
mjoII I j<* I JjJ->JI Jj i .iL^I (^Li j<u . LojLu/ LtLij^j (jr^' jlxmlall (j.sL*j3 
^4 Jj j j x ■ * 1 1 jiljL^LaJlj 4j-LlII_j tlj_«->JI 4jjHI jl jJil j»Lc 4j*.jj 

. Lgjli (jjj^J L^'-Aj-^ 1 1 'I 1 ' d * J.'k* II ' £ * JS " 3^ (j 1 "J^J-tl 

"I A , ,j Atlj CjLijjjSLII Lai .^jjjLLuJIj JjJjsJI Jj i m^? j^j3 (JliJ-LlVI Lai 
j j se i a ! I (jjjSij j^ja 4 j a <frl lilt j ( _ ;r lj CjLi£ij_a Cj I JjjjiSLt I j Cj I J-ujj-jSLI I j 

. ^Lc (J£L*1jj 

JLdjjtX I ^JJ La-Ill OuL^ La^_a 4jI mj-L^- (^_o^jJj_j_>JI »1 aWtl 3j_$_aj>. ^ySgjj 

JjaVI 4j| j^jll (jja (jLa i^jVI LgjLAij (j^j^/l Jj^sLi L*jj3 L^a 

i 1 1 ill jL^a ) z\ 4JL>.j-4-i j^^j^LI ijr L-aVI ^La-uJI 3^Lo jj-a ^* 1 j-a jja 
Sjli^iVl Sj A fit I liJJj iQjI^if-itl (j^s Cfrt'ifiil JL3 (jJjVl 4^LaJI SjU.1 jTj ijjs-V 
.M^-tl-sJI O^J^' ^L-imi (jLCa Sj_aUa j-jC-M^-utJ m^II'O^J^" ^t"> ' "t 

iM^-tj^l Sj uiaJI liilj (j^a Lal C^tlj jja liit j Jjlj (jjitj jjicj^itl (jl VI 

I j-A I j 1 (j-^-tl JJ"- i^aJlj Sj J i a 1 1 1 S^UI (jjs dlti oJj CjLcLfljjl (jjo Laj 
.2L»jIjujVI jlSLJjVl SUjLLH jji^i^tL Ciomi" J^aVl 
i_3^L«JI (jjjCjj i^LjjJa (jLajJI j-aj j i^ajVI 5j uJUl O-lLu^j (j| J-»jj 
I Ofj'Ur I Mj^tl i4jjI J-JI I o^'itLa-i-j J-lj Liji-tl j^tlj «UI I J-i im^jI _j4tlj MjjUl 

. 4jJjVI jjitj^JI dilj 3^>.L^a ^-(jVI 1 1 jt U-« j_uSLi jjSTI ^Lj^^iuicLa 

(j-c J^jj .J^LUI jl 4jjjIJ! jl 5jjj*iJI ^jjJI il ioi. i 'i La i_dlj 
jj^l gJlj V^S '3_JjVI jjiej-aJI 3jLo (jj: 4££Jia (jlsLaj! m^^I 
La mj^. « Ij^JIj «L1I J ' -**~ 2j joJj . . 4itLc jl 5jI JLa jlj_aj di\ alse a m^LiajSLII 
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Jju . 4_3t_4_?tlU, I CjLaL>Jtl Cm t <m3 «3 JJ~" . ^. tl tijjj ( j_a LLcajj t L$1oj>. 

2_'l J 111 ill ( .iLalpJ i*!^J!j *UI lJ £ 4jljLa SJitLc. ji 2Jj-«j=-a C-ul£ (jl 
(_pr>jVl 5j mi^ w J I (J^aiaj (jLaj Jjlj- JIjJLjlj i **l i tagjj <■ <1 jj^_t-a ^Jl 

Jjjjiaj Lol idLi! ^jjs 4j! jJi! jJi! (JilLi <■ ' ' nj^i l^J^*"' i-flj^Jo dJOj . ^ J i aJI 
d * J .' *° ^ ■' L ^-!- 3 iiJJ^>. jjLDj J • • • *Lo-^' lJ j> A 1 j' 'J-*-"^- 0 Jt^ j' J-"'-^- 0 
(j_a CjLo^!j_j <LjLgJLll (j-S dJJj (J£ 4l_u^>. . . 4jJLjILa A-p-jJo-p. <3_Laj I ^£ 
JlSj . Lb JlcLuij 4jJL^> SjJL^j (jLojJI j_o ^ j i aj i3.}LU 

»l i j tl joj i»l I j tl j ^J-^Jl CjLj-L^-C (jjj CjIjjJ SjLc jLoo (jl jJil ^ajtgj 
O-J-ft-m (^^ijjSjitl Jj^jVI Ij-fli L$J (_yJ.II jj^-.^tlj .4jtjLuLa CjIjjJ ..^Jl^JIj 
j^iej^s jjjj ^ S3 ui a jl^o (j-o C-ujS^j L^j^/ <tj^-iLU! ' -*■ tl j 
4^Llo_j^C) «Lu^j_oj j^ipt-i-a (^1 Lj-s-j-uiSj (j^4-> 4-Jj-]LiJ1 j j sc-LaJ \ i, j 1 1" . ^Lt-al 
^1 1^ .(2^-j^SLj (j-* 3 Cjj-L4-i Loj ' "«l fl-L^a (j-« 1 1 n**t^1 La i i n~tt-j , '^^ j 
.<LuJl»J.I Cjljjiii! Cjlj-l^jJ (^l Jl^ «.LuJlj ^Jl^JI j'j^-J o' (^r"^ 

4jajL\tlj 4_ol jCLlVI 4_Jj^/l J J X ■ * 1 1 (jjl (J^ (_pSJJlJJ 4jLijjJI (__r3j 

ilaj-LaJlj 3jlj_r»JI C^p- i3j_Jaitl (__3 T (^ L^J j^ju (_yjJI i'LlUsjVI Cj^j^tit 

4_iSLx-a (Jj'n i""itl j! (jja£!jJI SjLcl (_Lv»J Lajs (jljjjj j iSjlJuj (jl « 

j I I j K j-i- 1 v^J Lfl-i^a <_ 1 1 n~^~j 1 d jl ir-i i Cj I a 1 a (__ t ^cji13 . . . 1 LiK J I Lo jj>. 

id jl ir-iVI LipJL>. (j^. Luj_23 LlI^ (__Att j j ~» ' a 1 1 (_3jj<3 I ji£_a>j . Lijjp. 

_st_) td_aL_JU jjit-t-all ^^lllJI t rnfirVtTI LlA 
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CjI j ^Lp* J-l JtP* '"'^ ^ 3 c J-jl Cuj^j (jr--"! JJ~" ' aaJl (^j-Aj * I uilXI 4_jJL>.l.} - I 
(Ji.! jJ! <j-a ^l-*^^' Cr- 3 J-* J " Cr--'' C-*"-J •<_h 3 J^" (j^ 3 ^ Cr* 3 Cr^"'" 5 1 ' " 
cUl J^ifoJI cuLlLsjlII dUj JLla! (j-a ..2LlUsjV| 5 j ui2U Sji.nlLl "TjLiJI (^1 

•.^bJI ji-ii!l (jlr I iViU 5_lLs-Ij Ijjj- ir^i w La »* 

( _ ;T *».jL>. (Jj^s I Cjlj CjLlLsju 0-!j£j La i^&S I uilll 4-ia.jL> JJ~- ■ ajl Lai -2 
CjL>.jJ Cj-->o j j be i a 1 1 dJJj (jjSijjj i(Ji-l jl] *-jL=»JI (j-a ji Lts-Ja-m (J-a-«3 

,j_aj (^Ij^J! <_a^L«J! tfjjiiia (_gjdlj iLgJ t_o-l .M.I «LUj i4jjL«J! 3jIj_>JI 

' jj*- ' -*■ II iiJJ3 -dilat 
Cll * o 3e J T1-(J-jJL>J. 1 t. ' ' "lj)j-4-uLLfl]l t. 1 1 nljjJI jj_a 4jaj*tli]1 CjLdiit_a 

. . 2jj < *-» tt 

Jj^/I Laj i"i i a j j "<j ( _ ;r ll! 4_ujjm cjljjil! JjLuj Lli-tj jL^ Ltj 

j ' ^ 2 * i ■■ a . . 4_Jjl_J jj 3e i^-> ( j_a L$_t£. *-jl**_i Laj Laj>.Lt1 j_A ^Jj L^J-OJ 
Cjlj <Lj_lJ_»_a CjLaL>.j <- < i "lj)J ^L"laJ 

. .(j-tjjLapJJ j3l (jlLaJtli .i 1(_Ll3 (j-a Lilja La^J 
. L^LtoJ I jt LajvLLI ( 1 1 ' ^"j Juj-jj jj_a ^jjSju 4jjLlI1 j j 3e-LtaJ I ^jl ^Jj 2 *3 
^j_a L^_La j j j-C ^jp* (jj£^L) jl L^i^ ^jjSLlu i4^j^-tHa fit_L>.L_u 4jj^t_t-a 3^La (^j-Aj 

'L?J----' J-*"' J-° C--" 5 J5-- 3 (j"" 1 JJi (j^AJ ^ iJjLj/ jjis 

4_o*Ll jj-aj • 5jj 1 a 4_lL-£5 j! jJal jj-a Lljj-Sj A-tl^ 5j L^LaJ I jt Laj>.LU ^jjSLlu 
^LcLajJIj jjlj'itl SjLcLi j j j i a II t r J '-i-- : -Lljj-tlil jjje-LaJI QaSju (_fjj>.| 
t-ij^jlU! ' axlsej J^J . 4jJL«JI 3jIj_--JI CjL>.jJ ( _ 3 ^*>- i3j]-LaJI (jjL-J.! (j-j 
CjLjjj>L! J-iLp CjjJL>. JLl^. iSuLaJI jjie LaJI -^j i uj lLLI j£j ^gjLajSLIIj 
j! 5_Ljl_a oljLc QaSij La 3jLc j^lll S^jelil 3151 . ..II jljin^/lj (jjL«II ^j-j 
J^>.|jGJj 4_j_uaj^l 3j_iIu_nJI jj-a 4_2_j_a_»JI CjLjj"! uiX\ (jr^J '^-Jjl^ 3 " ci-^^- 0 
I i^i i" (j-jJI JJ*- t-aJI J-J^>^ I jJj .^Llij (jjJ 3Jjj-tlilj 4jjLlII j_al jJaJI 



^3La^.UI Jjiej-a Jla tdjjj-ell.lj 3-JjLUI (jAJ 4JL21il (j^lji- L^J tiJLlA 
(^^1 till—La Qa-S-J (jl ij^-aJ Vj Jp-JJ ^ O^l -ijl '-(JJ '<i « r — i — •— ~ 1. 1 Jjjjj j 
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C^jL£ i la * rt CjljL^_t-a_il jj-* I ui n sLul^^-JI jj 3e-LtaJ I p ta * rt (ji ijr 3 i il mi 

jl J l a )VI ji 5Jjj i ntl ^1 <Dj i ii l i * I ui-J cUSLIj n_gjLj jJcj^s ^ilLa Oi-ulj->JL3 
4_lLi£. jJaLiJ! (ji^. Jjjl JJJ Lufcj . . 4_Lj^Sj (Ja.!j_a (j_o 4JL>.j_a i ( _ ;r lSLI! 
^* ' 4jr 5 dt_ulj^>JI 1 1 im Lal_4-i w a * > V LilJ j (jl VI . «Qjj->JLi ^ o i n" i_£j^>« I 

. ijjLJI j jje-iaJ I ^1 «Lcl ^j| 
..4jj1_l1I j j se-t^aJ I clA^^- 1 ^L-*l Lu_uj2jI Jlj>o LlA 
d S ^ o c 4_j_uaji fiLilci (j_« ^jLjj icUjLsij cJjLJI I j : 4_ul^j-j j^t_t-a 
jl j i a iVI (j_o 4jjSLia jl ""'I ta-taJ Ij CjljLiI! (JjL-uI t_4j^pj! 4_uJjl_i ij^*-tl 

5j uiaII (j-a J i ^j^>J! (j_a 
(jl j_o nl""g-a (jl-jJjl (jjjl (j i-a il (jji (jl inlj Lx.il I o (j tl idJJi (Jj^J 
JU (j^. JLl*-i J-a^l (jl I U ta a iSjL«J^j . LjjI i n" a I 1 J .'J^j" ij"*-*- 0 

I ^!Lta-pj Cjljl_^_t-aJI CjLi£,^_ij . . 3j-u^ cU^>. (j_a ( __ps^j-ill_9 ic\_Li£,j (jjjjljjl 

4L>.j_a (^Jl I j'j'* J 'J L^jl£Laj 4jJjVI i " ' I j I j 1 a II liilj J^s- (jiLSjJI ^jLLlj 

5jl g-uaJI J^iaj ( _ ;r A dJJj i4 j nUII (jla^j.ill (^^3 (_Jjj>. I 

t^i ■»_< T ^jVl L^jj^jj jj^tlj (j! (jSLxj ojl^ l5' t ~ ' b 1 13 ^ 

1 ^"t^ , .A CjJt^tJ (ji (jSLa-l ^ J ^-^ i_LILlAj . 4jjL(JI j j se^aJ I (j_o «Lc ^_<jj?e_a 

JaljJ Ij JjlaiJI j JjL»1II ij-Jj^tlll \jJt 

4jljjI (JjsI^^. j-^. 4-L. L ^. t J I I. i 1 1" ^JJJ .c_t-j^)HJI ^ fl I" se rt ^Ijl>.? (^1 4_*_ujL*ILL1 
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Sj Lg^aJ JJ-jJJ . Sjj j.^lt 3j)Ltl (jja CjL5jjj>. jl CjLiaji jj I j"i"t 3jlj_r»JI CjLj-jJ 

. L^mjj '""1 "iflll JlSj SjLgJJI 

l _yaLxItl\ ^Laja-LU j j j i a II al m-5-)l I flja jojj cLiLaX. (^^J . • aI m S 12 1 -2 

.£lj_La}U dJLiLa jl (jjfjj- (jJI 

jl ^La^U! jj ^ i U jj^*-* £ LjJ-«-«J (jj^i-i 3 Lj i uj (j-Aj • . (_gjL«JI Jiil! -3 

jo-j £_a^5e_u *j I j i a 1 1 (j-a 3 ' c I i a] 1 1 CjljUJI JL?o Lufcj 4j5}j9«j 

L^_i£ ^j^>* (J-°jl i J- > *' Cr^i tj^-* (J-° 3jL$_i-all flj « I Laj 1 1 CjLiaSLU ^j^* 1 (J-a_u 
CjIjj-LoJLj I j . .. A » CjLcLajJ! q « 1 Jajjj (jLi dUj) jojJ J . . j^s-l j^>- (jJJ 
.CjljaJLl ,j-a QaSLi La JjIjj^JI £j (^ <_ < i i nTl JL3J Cr^' Cr'i '-^^^J 

Luj_2j jj I pj L#j^/ 1 1 J i a « ■ 1 4_aj^La Jl>. 3-jjLlJ! LaJI ( _ ;r 3 (jJ)L«jU 
Sjlj^s. *l_2-3j (jj-^-J (jJ>L*-U j (jl ( _ 3 _L*_a-> . ..3jlj->J! <^>-j-i (j-u-o-i 

(jl il .. «LUajLJ £-a JL>-I jjj La ljJ>Ll jjs-VI (jiiJtjJ! (jl La£ ijjjaS-tJ! ( _ ;r 3 SjLs-lj 
tLSjluitl oLa^Lat]! dJJj .(jjUil jntl uiljl i ,i ^ ulILufcJ liJli* 

( _ ;r 3j tbLfajJU LgjJ)j(j_i (Ja-lj-a ^jjs Sj Lg_uall ( _ ;T jjjLajJI jjl j"tl 3j_&LLi ^.Usjj 
-2 i all jl ^JaVl (j^-J (jjl JJ-II JajjJ Jj^s Lajl J J^>-JJ liJJj J>^" ^-°- c - 

( _ ;r 3 (jjljjJ! I JLA JkaaJj . jj I j" 1 1 jl (_gj^iJI Jj'n i""itl JLs. L^j Sjijij^JI 
J^-lj-a ( _ ;r i (_g I- !jjSLj_o iJluaSu (J^LjIu SjIj_>J! 4j».jJ) Jo^jj* 

L^jVojoj (jJ)l_JtX1 (jjs 5^ i ii a d 1 1 ill t n ^-Uj j!j-a_Luol_l j 4C_t_j^j-iJ1 

. . j ' ^ ' " (jj-^J (* ChP*) f*3d i iiti^ 3j)Lc Laj>.m_] Jl>.1 ^la ^"i a a 
JU>.l_L]j . J c I aju CjIjj 1 j II Ot^aJl CjI j) I Jljjj . . -ij-JJ 5jl ^aJI I J-JJJ 
QaSju . . j^l^ao^-^LjJI CjIjI j i iil'^ ^ a i n"i La (jSCiJj CjIj^LlI! (jja SjiJjtA 
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jJJsi (jj S> J ^.iLt-U 5JuJl>. 4_iiLaj w ^*J a "J.^"^ 4_1^ t^J-JI (JjL_oJ! £_a 
jj-a 3-*-^ da_a^>J- 1 JLA Jsa_*-J J . . . dt-u ^ILj_J1 (jjjua JlLa j-j_>JI ijr 3 I i nl 
. . I JiSL&J j_<j>JI ( _ ;r 3 I gUSjl 1 ■■ (j-a Jjsi jj w La « J a JjLjJI £-a (J^LfljJ- JjJL>. 
Sj^o-LlLU (j_}L*-t1 j^^aajca A 1 i 11 i IJljj j-j_>J! ( __)-^3l_u ijr 3 4jj1^ a" i 0 VI £_a 
5jLg-La]| C ' as 1 < t J 1 ill flj 1 ul JL9 Q^£Li j-j_>J1 lLLJj . . (* J * N J ' a ^ (J~* 
tC' j i t^M ^jjut-a d 1 1 11 1 1 nil J^>-T (j^oS^Hj (jy^- ifrj AJ j N J ' all * I 

J j*C mi" tl ,j_a 3 I 1 11 I 1 11 L$j| ajj 'j 1 taJI j 1 aJU-l 3 I 1 nl 1 nil i_dJj (j.iL«jJ if- f 
3-jjl^ <i" 1 nl J 3jlj_>J1 Ja^ 1 ifr £_a 5^ a**< 1 n a t 1 i*i 1 1 jcj (^LcLojJI i^j^lill 
.4j*.jjG_a QaSu jLCj CjLii^j 3 1 1 ..1 1 nil dJJt ^jLkjs (j-a JSLIj J*~ I flgJI 
Q^Xi SjLj LaJI -5j-JJ • • *j I J ■ a 1 1 SjJjJ £-a jjl (j-a (_Jjj>.| sLiC jj tiJLL&j 
3JL>JI tfjufc (jl VI .^jj 1 11 ir LUj JUJL>JI 4_l3 (Ji-JJ CjI j 3_Ltjt_4 CjljaJb 

(j-SLJj . . Sjijj-jJI £_a J^LojJI 3jjIj <i" 1 11I i_dl_cj& 1." 1 1 njl'q 1 L^lSjLj/ 

C^>.J^/I tjJ-K-o Jajxjj n£jj>* \ 3JL>. Sjj I p a 3JL>. (j_a CjVojo ijJLut 
4_i t_£ijQjtjj 3j-j_a-a 4_ua_U3 ' lil d ' ta l_a^_La <JSLlj i ^l!i_a JlLuj^JI (jjm_a ijr II 
d 1 1 nl 1 hi a 1 nj La (jjSj |_gjl fl-iajl jj I j*i 1 1 ( _ ;r 3 4i>-Lail CjIj_JuJI dJJj . . jls-VI 

■ j a" 1 11 U j-±L J <~ I A*. 1 1 
,_j^ljjil (j^L«jii! '"'Ijl j ■ itiaJI J->«J i3jL>.lj SjIjjs. CjLj-jJ JU£, ^jj^Ji^j 

i_3^Lljvl ^-cj-j * L*-a ^j^oS^nil ^^Lj-a-i L$jl ^ I cit-u ^.laJlj j^j-Uj 4_u_uLl ^lII Laj^Llj 

j_3l_illl ij 1 ill 1 n"tl IjLA (jjs jjjj dJJjl^ ..(>Gjj^jLl.l (>~il 1 ,il 1 nil (j^s lJlSjII 
iSlXjs-Ij Sj^cj^s ( _ r 3 l(jirttl £_a JL>-Ijjj q\ (jSLaj V (jyJ-Jtj (j^LtXI jritl (jlJ 

LaJLic 3j.j ,U1I CjVL>JI ^ 4j! (JjLcoJI J 1 nl 1 n"ll (jjs LUaj! ^jj I jSLtj 

I gla. \j a LajvUI oj^-" ^1 JjLcoJIj cjIj^JLII tyu (J^LiUI Jj-^j 

L^L>.lj-a ^5 Laj>.m jj-a J^Lu Lax, LaLa_l ' kLlseJ ^jjLt-a Cj\ j j^t-t-a 3j-o^^/l 



:U^JI§ >-^l§ jJfc^'JI 
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. . I jut 5^-aL^ J«* I iul\ (j^SLj V I i itij . ,^j_<j/I g-xtaJlj Jj^-uJI Q^SLuj/ L&JUc 
C^jjXjLS 1 Lg_ij>j|j_i (_La.lj_a jfii 1 CjIjU jjs CluL^ 3jl ir-itl (j! ". La-^Jji 

• 1 ill 1 "tl (_>ulj ^ U£ 'Sj£LII jjUil ^Ij>1j 

( _ ;r ja_jj jGJI J 1 ill 1 ."ill j-iis iSLai ^-^J-J tiilis ^jl j 1 "* II o' • 1 1 d;*'!'* 

iZjVj^EjJI dJjLS L£iIjSj .3jJ>.LiU <LL>.lj_a (jJI SjiLill 4Jo.lj_a (jpa ja'uillj 

. Sj g~ 1 .1 tl j-ji: 2Ii,iIi,iII ^yfl 
2 j S w a jLiL£ JcliaJI ^,"1 1 ,il 1 ,it SjiLJU ?l cacVl jjjk : 3_^>L>JI 

j! i^lj^LJI Jib LLSj jSLui (^k. jIj^I lilJj .(jjSiil (jjl^iJI >a-"->ll 

3j_&LLi djLLjJ jj I j" II jjja j 1 tl (j_a ' " ' I -jiuj a (J^>- iji- Oil (j-a CjLsLto-l 

. . (j t-> I twtl 

tji Li^ .(jjiUIl (jjjSjlJ ^jIjJI LjjjjpJI ^ jjJj J-a I _«jlJI i^Jo-I dJJj 

. . 3j_u£ iSj^~ ' J-°' >^ <-^l-' j * 
3JL>. 'p l^JLi IjjLso ^ j n 1 hi (jl (jSLaj La jl 1 JjjjiIII 3JL>. ( _ ;r a Lai 

^Jij" 1 nil tiajL>. £-a J^LajULi SjLgj^aJI jj-taj (J>.lj_a I jja jjGj JL3 

jJujj LaJ_c£. 3JL>JI dilj (jjS^J iL^jlj Sj Lj-i^aJ I ji La^-Ltl sLLa JL>.Ijjj (_gj.II 
j j 1 a *" l_AJ_t£. i^jJiLtXI j^Lu 2_iIjljj a 1 n 1 La_a jJt^Li *j I j 1 a II 3jIjj>. CjL>.jJ) 
(j_a L^j U 2 a I i^ax liilju 1 au^ 1 La^-Ltl I J -1 1 a L^Jl j 1 nil 1 LaSI _y>. 

.4-U-i-al SjiLa 

j j x ■ a I 4jj£Ltl (jJiLtil (ji^- ^-"J*^? jJl JjILajJI £-3-) (j! J-ALJuilj 

4j^3^L>JI (j^Jj • • SjjL>J,I Sjl g-uaJI (j-a jj I pj ( _ ;r lll (jJiLtil gjj (j-l^J 1 JajL>JI 
l_Lc «L>>jLlII j^je-LaJI lLL! j^j 1 djaluic-A jl Sjjjia ^ 1 1 a3 SjL^aJI (jl 

(JLlLa . («Li^ 1 i^Mj ^^/l t. 1 1 ni 1 ^ b se 1 La ^Jt ".(j^^t^JI) 4_j_LtJt_A lj^e_t-a ^ a 1 n" 

^_a 4—i l T l- l jIj^>. 3jL^_t-£5 (J_cLAJi_i I uj S JL^ (jr^^ ^^-'^^ J-^^ 3 ^-' - ^ '-^-1^ 

el Al"^. ^ '"'Ijl j 1 aJ ■ La L>JI i j j' a 5jl j 1 aJI Jjl^"' ^lj 'j ) j"''"'tl ! ''tl^j'tl Lai 
oL^LLa^UI ^Jj^fi "i a (j-a 2^jl j 1 all CjLflJJLflil (j^s lillj (^i^. 4j!la^/l ^ . '^.""j 
(j^_l (Jjj—Lj La LgJLaj i LlL^-l (J*C uiJJ t^la-uJI ^-Lu La I j * 0 Q i(_^aj^l ^La 1 
^ylc (j^jl La tUlajj i(_paj^/l ^Ja-m (j^s 4 \A°i (^Lax.? (^^Lc 4ii.ljLLa Cj\ a^IaJI 
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feoj^aaJI OlgjjJIg ijUiwUI 



4_*_<_ulj cjLi_j^llj (j^Jj £^3-^ (j-oAil cjIjjJj c!io*Ll1I Jaj&Jj 

( _ ;r ^ 3j_lj^ 4liLa I lLLI jj JL>- jjj . L^jli LaJj-LU (jj/Ljii £-a Sjjl jUa J JljjJ 

. Li_mSLc j( LoLc I 5 La * -1 * ^ tiLa * o**' rt CjIjjLJI jJljj tilt-o* 4^JLjl11 (j,-3j j ' a rt 
L&J1JJJ.9 J-^-jJ joJaila (JS[ i"i_t (j-^lj-JI j«s-«j>- CjVL>J! ^1 lLIJj Jila jLSijjIj 
(j^SLj JL3J ^La-m L^ajLS J-lS 4-illljJ, I ( " 1 1 j I j i a II JalaJ 4j*_uj 

. ■Aa.lj <jl 

: . (ji (J-iJ ' I J J a jj 1 i" II CjLjI J_>j *j I j i a II JJ-Laj (j^. L\jJl>. till j ijl^ 

Jjl .' " O -0 jJ* "' ^ _jl 'O^J-^ ^eJa-uJI ^1 <_3jJLc3 

. -J-i-l li^JJLs. I JL&j . . . I j j 1 1 aj ^L>.lj_a i^jGjj ( _ ;r A La-iLa i(Jj(-fl3 il LgiSjj 
LjjLcJjj" i ii a Lajj-LU jl SjL^aJI (j-a Vjl QjSju (_ylll ij-iLt-U QJ^J ^° S.iL*i 
CjLjjjj>. ^j^* 1 ^jji^. L^jI-UjS^j t. il <^-> ijr 3 ^ jILr»o V L^J I ^_L*_4-> ifiLuLa V ^j^Lt-a 

jj J i a a (^^-Sjjj^JI JaJj-a (J^lS ^jVI 3jIj_>JI ( _ ;r A dJJj-i4jJLc SjIjjs. CjL>.jJ 
fl^jl talXI CjLijSHI lLHU (j^ilj .3jj Haiti CjLjjSHI (j-a 4 \u t'n Cj[jla£ ^le. (Jjixj 

jjs ji tjl j i 51^,,, Lai L^jl . 3_JLc SjIjjs- cjL>.jj jj^. jl>.Ijjj (jl 

w * C I (jj-S^J (jlj J-lV l^LjLj-" LtJjLJ liJj-JJ JJ I JJJ jl (jjSju jl (j^J iJj^S^I 

. . 3jIj_>JIj . 5jl g-uall ^jlir-i^l JjLuoJI 4_JLc Lx^j SjjLtajil <GLjjSLa dim) 
Qj^Jj (^LjJLjj ..4_j_Lc C^jL^ Lie L^jLvjJ 0-Ua_aie_it Jl^ I i aj I 

. . SjuLLagJ I jl jILj 4_lJLc ^jLla jl ''-i^'- 0 0- s ^-*- a (jj)^"! 'Sl-i^- 0 3jj-LaJI 
(jlsLiitjLij j j j i a II (jja sLuLa^UI jl 4jjLl!I (j^L«Jll ^jjlkj nil! j CjJLaj 

.SjLkJI jljll j^>uj 'SjIjjJI cjU.jj ^ 

Jj-lj-a jj^-J (J-^ 3 !-^ J-^J O^^i * (JW*^^ ' L ^ J * Ct^ J^'^i ^-^3 

.J^-I^l dJjTj CjIj n i ii a ^UsjJ CjVjUe-a cJ-»c JLoJj . 4jljLd1I SjLg-uaJI c-JLuaj 
Laj_a^.j . ^Ll-LUs JljLa L^jLal Jii>-"i i nl j! L^-La ( _ ;r l^. 3^-^^' C^3 
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3_uU! jl SjjUJIj 3jj1j"iUj 3J5LuJI 3JL^.j-a ^ 600-800 ^jljj 

^ 400-600 (j-II L^jLUsLiitjl ^ Sjlj^J! j g~ . ^1 -s-^ o-'l L 1 '?* 

jUJIj i4-uLt.l jJjJUsJUj CjIjjIjII (jl-J ijjLP I JJ a *— !JL=e ^ Cr* - " i5_uLoj_>JI 

i^LusLiiJ! 3JL^.jJ.I tfjut^ ^ 100 ^1 400 <jjs Sjlj-^- ^L^-j- 5 jJlc ^LU 

4j_L«J!j 4_iJLlL1, I cLuLaj_>JI JjJLrsJl! CjJLao JL3 S J Lg-LaJ I j^iaj j_L^.lj_a (j-a 

Liilj . . L0L4J S JUJL>. (jjLta L$j Jj j" 1 11" JlS (JjU"^ Ui^-" j' <3>*-" 

lj La CjIj-jju ^ <i 1 n" CjIj-jjuJI 

. (Sjl <^tl j>Ia3 J 1 ..1 1 11" jJ-jj L«£) 



LuVjjj ^ <i 1 uJ La w La «"'■* j 1 all (_L^.!j_U 



i^k) i^J-^" ^ u ~" JJ^ 1 



jl j j ^ La.ll jl L«j>.m cjLjjSLo '/99 (jj-SJj j_Lal_Lc sLuLjii Lajjlc 

3j_jiiill JAjj/I Jy>.jJilj i(«L>.jjJ JLijJL£) ^1 jill (_gjLjj_jiJI se^all JjLjJ! 
i-Gore i_J ji Mantle r^LJuj 2 aLa ' " 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



j-t-aLutJI tilij jL>oLi i4_t-£sL>. i_Sj)jJsi L$_<i£L?o 4_aLl 4jjl»_i 4_iJbj>JL1 j-t-^LuiJ! 

-j jjj uaJlj j i .I ILSLIIj j i ■■ * c 1 1 1 j jijj_>J!j ^j_<_LL^Mj (jj *C j 1 j i ullj 

((J-jJjL) 4_jLL1 (_£J_*_1j I »3e rt LulJ 1 4_jJL) Lai . ^_u_uLj^_J1j 

. Lufc-LU CjLi ^SLa (j_o ' La '/. I 4_j_iuJ ( _ ;r 3 JlLajai 

JLc I j ■ , ^ Al"^. v i .", ^ 2^jl j CjL>.jJ CjI j 3jJL«_oj Sj-jj^ CjL£j_a 
U^V (J 1 

j| d i^a-aje-La Sjlj^s. l!iL>.jJ (^.3 4.151 mil «GJL>. (ji^c w fljj CjLi£j_U liiti 
.SjLJa ji 4jjLc CjL£j_o SjLi^. jjs-^I q « ■ 1 1 j i4j^Lc 

CjI j ^ j'» iSjl j LaJI j^c CjLi^jJiI LoLS . SjLJa ^jjs-Ij SjLJa J-^ ^-"Li^j- 0 

/99 ^j^SLj l_Lo J j i nL^t 4_»_u_o ^| 3-*^ d Ah->- 3_}JjLLa (jj-Aj 

.4jjSijJil CjL^jJJ £j^jc-a 
^_4^?e_a £yz '/. 75 -35 d luuj ^^£Lji_u_aJI Jl_u_u^I ^^j-iIj <LxLcajaL> ^^j-Aj 

. 3 j LilaJ I j^lC. Cj Li^j-I. I 
('/20 (j'-w) JljJjsJI Ju i (/.IS^^) ji^jJlVl J j i Jla ibJLcla (jjtj 

j j , C/20 (P*) fJJ uJKJI jlj^I C/.45 ^j.^i.nifUll jlj^I 

CjLj^j-LI jj^ 3 12 ^^ylo^) a^j t hLj^jJI JLu_u^I (/ I 6 ^lo*) aj LtaJI 

(jjiijj V j-ljj/KVI i'l I" jL Lla Jjill d)^ u-^ J Ob* J^ 11 

. «L3jjJa l- ' i ii~fcJ L«jIj LiJ>.La 4.<-<CtJe-oj SjL>-l jUa 

. . LjjvLLI CjLijSLo (j-o '/ I I jgj i ■■ ' Jjjj nj^jj£LII Jj i n^l (jr 1 ^ 
4jJi£.L2JI JLuj/L^VI (j^s jj^I jl Jls-Ij Ji^tjJ 1 J7"^J '"' J J 3 ' LaJ_l£.j 
4_u_ul_La t_3j)j-Lb Coo 4^^£LjJLu_oJI Jl_u_u^I ^-^J w ' q >JI Jl-u-u^^/I 

. . CjKjI i ntl (jjLtA (jjSil JaJLUaJlj SjljoJI (j-a 
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6..iiA«nJI ulgjjJI cleg (jajUl 



l_L*JI £_a J j i J< 1S1 ^-3 (JjsjJI) t jj<jlj i ,itl j jUo! LgjJ 

Jl j -v C^jL£ i(jjl_«_a i_dl_L& Cj_iL£ Laj .. Ij^cj^s jl L>J-*-a Jajj-J 

j j j i all - I 

.SLp- U,„ M JJUJtl -2 

.jJ^tHjl ' li\ jj i C (j£. ^-UJ La -3 

..iiLiV L&j_i£!j Lg-a_*l JjVl jj i^U 

4_Lc j_j_uLLII (j-SLx-i LijLuij^ Li^j_o ji lj i a k: ijjSo jji JjV (jjjtl! (jl 

. . dl! j j_lCJ (3 12^) (ju»- i .i^Vlj JLjJLsJI (j-a O-ul IJ^tl (jJL«-aj (2 I (jjj) 
ii Jljo JLS (j-SLIj • • O^j-^' J' (jLSHI I i j a ^ sQjIj <_ 1 1 .i ) liJJjj 

(jjLuil ( _ ;r 3 j-j-T j ir-^ir (jjs 3ji (_L^e-a j ir-i ir (j^s 3j j L$jj3 (_L^o CjVLs. 

«Lt-£5^L>J1j . . 1 o ty. * Lt_ujjj cLuj-a 43Ljoj| 4j1j j (j^J (j! JLiV (jjjtll (ji 
j-j-C 4_j_3L_j_tJs3 (J_a1^_C (J-JtAj Ou^oSLj fiL*_u_lLstILa 4_ili-a 3jl_o (jjjtll (jl 

dulj ^j^l) ^LtajJ _}Jj*_« ^jLui-j^ L^J^ ^JJ ' 

. . j_uSLl 3jLU jjLrtlj V j^JJ-JI C?"^" U_3^-^ O"^ J-J-aLL«JI (j-o <— La * 
^1 J i aj (jyi*- JJ-«Iu j<u (j-aj njjLiil (jjSilj j-i^sLuiJ! jLjoLi j * 
4_<j/IjJ_i lj'^>; Laj-u^Jj I gale (jl i ii'iMJ (j^Lol njJL«-o 2400 

dJJj AiaAjq . 4-uL l o- ^ JI I J lal^a- J I gajS^J jcj 4^Ljj-iAJIj 4jj^aJLJI l^al^j. 
J'C i~i (j I r L t -t--t l » -^J^ J-* - ^! (j^njllj j^a- ir^itl «Lu ( _ ;r 3 (Ji.jLj (jjLiil 

.. Lj 'I i alfll Ji" i uJ -IB ^LoJjca CjLu^/jJj 
(Jj . . L^jLie. jj <13jj<-aj JJ"*" ' *** il ^J-»-^' d)^-*- 1 L)- S ' J> -^' liilj Jj 



101 



6..iiAanJI CjIgjiJIg qLujuUI 



. 4-uJLnJil <_ 1 1 .iljjjJIj CjLoLiJ! (jJjSj i—SjjJo <13jj<_o dllj (j_o j<uk^/lj 

^jsr~ i n" 3.} La (_£ t jj^. ^ J i ***t 1 1 ^ JLa-**( i n" l_o* ^OJ->JI ijr 3 f*L>. ^ 0 K (jl 

..jCja-Lcll (j-a 

Metallic 4j}_L3 (j.sL*-a ^1 I j-i xuJ <b >l .^'aVt 3_ujij(_U jjJI j 
(j^-J^LiJIj ^ i h a 1 1 j <_ i it jjl j (jjiLa-Ll! dJ_ij_!lj (J^sLj^jjJIj JLjJljJ! (_p_a 

oli Non-Metallic S-jJ-Ls V (jjL«_a Q^SLj ijJt ;> . r.tl j ^j, i ,^;;tlj 

C^-jjLjJIj i "'I a i ua a llj <j-(_J_jLSLJIj cj-jj-^SLJIj (Jjijj>JI Jfla 2j \l , V.al 4-o_i« 
JijjajJI ^ jj>-*i i ii" ^ 3' j-" • • U "" ■ ••• • I J jLu-uj^loJIj 

4j_fl_L^ (j-C j_uSLl! <13jj<js <_J Lalb CjLaLiJIj (jjLuJi! liilj <.S-»- j II (jl 
lLsJu allj 3jlj_>JI CjL>-j J JiLo i L*J>^>.jJ «L<iJ^m <_Sj|jiaJlj (jjLtil lLIJj (jjjS^j 
(JiLa (j_j^£j<JI ■ t— i ( _ ;r 3 4_uL.Lft.iSLl I CjLJL«J(JI (_)iaJLJJ (jjjSjill C_-3j SjLjLcu-I 

4-pJI oLoLSLII JoLAjj 4jjlcLUI j 5j^jjuJI 5^>-jJj Jlj-ii-VI j j , ,i<Ll!l 

ijjb (jjjSo jo-Lal-i C"^' *-3$jJaJ1 (j-o L.bj-.^J 1 »AV) Jg| ui ill 
.(L«j>.m) Ojl J i all (j-a 4_uJL«Jkl CjLoLiJI (jJ^Su Lut I * i jjj 

2ji>ijVI Sj_<illl Jiiml jj ^ jJI JjLJI dili aj! j.^.tl U^j-LtLa 

jl 4_jJj^/I SjLil (JjLJI I JJt j ft j . j-fJ^ , U » . ^LlILc SjIjjs. 
tiJIj i_c-LuaJSj 3jjj_^3 ijj se-i-oJI (j-a <LaJgjm ^Ijj^/I J-J-«^>- (jJjSij j»VI 
I j " I " ^ i (J-°J '^-ij' - jj-^ uaJL 3-3jjjtil uaJI dJJt I j Ic jj-cj JjLjJI 
jj se-L^aJ I dJJj '"'^**'^**' 1 j 4^)-jL>JIj dJjLJIj dulj^JjJIj dt-ulj^>JI j^sc-l^ 

JiLo 3 x\- -^tl S-oLlajSLII cuLLsj«JI ^Lj>II jl jLk^Vl 3U,„lj^. SjjLJI 

J j i n^l (j-iLj 2 la i "lj ; (^j^SLlJI jl jjJI ^ Ji^>.jll i n^VLi J . nCllll 

d j I ir-iVI L^_£Lal (j^s J 2j ~ jl3 jj A. , ^. 1 1 (>jLa (jLa i ^>JLj j^a-jll jjjjj£LII 
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6..iiA«nJI ulgjjJI cleg ijajUI 



\ aj-H j-j*_>J1 ^JiLa fi\_j_ij_i_uj jj se i^-> ^-^J-*^ Cr^" ' ' ' J-*-* ^-4*-^ (jr^- 

^J_a1 jjlJI t _^Jajt_J 4_u jj_ujJ1j 3jjI_LJ1 j j scL^aJ I ( __p=>jjG3 JLaj 4 L&^i ^Jl . ^.1 . ^.tlj 

^lSLj-o-l^JI J-JL>J.! /\ iUi.MI jf 3jl j^>JI oUjj £_L£jjl Ji« 3 aJlkXI 

' ' " jj'j^'j 

4_uLuj ' d flJUjJt i j-t-^LutJ! jj-* ' ^J^- 1 ^ £JLAj ^jL-ujVI 

5jl i^tl ^ 3j>jj>.jA £jjlJ*-a <j_a '/.99 3 j i i i H JL»-JJ j-^Li«JI tfjUk 

1( *j j i .1 tLSJl if j) j i ii if ULI ijuj^J! i^j-uiVl tpj^jlj ' "II 'iA?- 1 n^Vl : < _ 5 -<*>_5 
5j l^l^J i cjLj^SLo ^ ' cJ-^- 4 - 1 j-^LIaJI 1 j i hLj^-J1 ' ^ j i ■ ^ 1 1 

2 J >l i ali aVI j_i^sl_L«J! jj-a 3j_j^j CjLlo^ j^jjj (ji Sjl g-caJI (j-oj 



J i a ~ (^jJI (jjt 31^21!! (j-iU-tl (j^ SjLc j . jjlj'll ,j-a Sj£LiII 3JU.jJ,l lillj 

(j^oj i«Lj_iiL>J! j_uLjj / . 1 < ^" 1 1 j A» ■ ^tt ^Lja *J-f^ ''-i-*^ 1 j^J-^J 

.(jjiUlj ojLui>.U!j ojLLiiVlj ojLojj£L!! (jjL«js (jjj^liJ! SjSLJl! (j^Lii! ojla 

tLaJl^m d j i<ij^I Cj1^j_>J! d ta 1 "lj_' I jUA ,".j 



Hydrothermal Solutions: 2U£LJI Ulit JJIMt ~2 

^1 jjVI LjjS_a cLSjLjJI sLSjjJaJLi 5jLj ual\ qj& jj^V! «j-><-II ' ; J ■ ajj (jl JL»j 
$j->J1 ^jLa 5 i \1 , ^".gl ^j^Lila ^jjz L^-l>. I Laj Laj 3jjI_lI1 jj"» - aJI d a±x»*X\ 
SjLiiaJ! jljl! (jiutjj «UI jiie-J (jlf 4jI jIo.V 3Jjj i .1 3JLv J^j w 2 p 1 1 
j<sJ (jH-JI j i^L-LkJIj jljJll ^ S p 1 1 JSI 1 .ill «j-><JI I j-A volatiles 

5j L^-L*aJ I jj-a CjjjIjj jj~» i ^tlj ^j^l ♦ ^ H iJT jl_ui_jSL11 c-t-j^HJ! i _ ;r 3 jJ^-jG 

) S a J-Slj 1 .1 tl ojut 3j!j^>J! 3j>.jj ^LsjjV lj lajj i^j^/l L^l>.lj^o ^^a 
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6..iiAanJI CjIgjiJIg qLujuUI 



j_j_lSLII Jaj-LaJlj 4-«jiJj_U 3j!j_>J! . 4_l>-Lji]I 4-uLU (JjJL>J,Li i." 'j •> i ii 

jj-La-ll j K II jLc. Jlo Sj^-jII SjLlLJI jIjII j «.LU jUtJ S-aL^L 

jl j_tl (j_a j i ^ ClI j q £ J-«^>- (j I C JLcLjiJ i^JI . . Q^jj£JI J j i n^l (j-i^JJ 

0 I r ! (jJI 5-Li.LJI JjJUJ.1 aiut jj«i^ siLufj .Sujla^Ulj <Ljj_Li!l SLIjJJ 
< a3 L$_iLb L^j ^^^-11 jj se-L^J I jjj^SLII j <~.tlj cjI ^j*_iJI <J^L>. 

aiejV "^-^j ^ 4j| -ll jll J-aa- I Jj' a ^jl-^" ■ ■■" V (jjlsLLo ^1 
<U 'I i (. 1 1 iiljj 3_jjSLa i_ 1 1 ii^p3 3Jjjt=»JU jl ^Xl (jLa lLL) jj i Lfllajj ill L^jjIjjs. 

.3jjIj_>ji 'Lpm * i "i^j-ii jl 5jjIj^>ji 'Lism (j^L«-iLi u <> > <n i3_aLt 

j_u£ JaJLUsj (^500-300) Hydrothermal Deposits Sjlj_>JI 4jJLc <_ . . nljj-l 
aL>.) C_^jL«1j»jLJ^_J1 ^J-iLa ^jjLjlx w La * J La i SjLjju JjLixJj 

duLolj-il^II ^L>«) dtjljHj-ol£LJIj (^^_uJl_jJ^JLI ^L>>) duLj jluJ^JLIj i hjc rtll 

.dujL>Jlj jLi^llJIj (j-j j_t-£i^]1 
JaJLUsj 300-200) Mesothermal Deposits 3jlj_>JI 2 La ■ ujj * '-. 1 1 "llT^r 1 
( t j^Lj*_Lll ^L>>) o_ilj_iLj£LLSLII ^jjLjlx w La *"j ^ , ^ j^L^ctj , U. , ^ 
. (o^L^ jJI f Li.) LLJUJI j (cdjjJI f Li.) c-Jj-JLi^J! j 
( _ 3 jJI i. . < .il^jJI J o uijj Epithermal Deposits 3jlj_>JI 2 Ltaiie ' " <_ . . "Ijj-^ 
■ t-^*''-^ o>j (j» 200-100) 3_JLc. SjIj^. oli JjJLajs ,jjs c^jjSi 

jl i r i nil ^jJLt-a L^jJiusl j^pajVl geJa i ^j-a ^1 ^J-ujJa J Q ^ ^"*" * q 

. (^j^I-ujVI ^L>>) Cm r i nllj (j^ajjjl ^L>>) 

: Replacement Deposits «J)U)it taWt^jlf -4 

(J^Llu 3J1_>JI aJJb i^j-jj>JI j^?e_>JI JlLo cLu_ol_La j^t_t-£5 jjL^tlu ^jt 
d i nI i ^."i'a! CjLuoSo CjljJLoJI aJJt i. i < 'ij^j L^jjjGj 



1 01 



6..iiA«nJI OlgjjJI fie 9 uajUI 

Spring and gases Deposits $MriLnJI$ Ml jlaJt§ tiMlgjll -4 

(jf JLtJ j iS-o-LJI <LuLU JjJL>J,! J SjLg-iaJI J>taqj 3j_o.^/l J^Jj-U ^ 
CjI_l«£Li i. i { uj3 JL3 4j 'I i CjLaLiJIj j j sc i a 1 1 (j-o jj^VI «j-><JI 

a « j j Sjl j La II jlj_tlj CjljLiJI (j^. 3jLi£. w 2 p 1 1 '*Jt^ 

cjljUJI ajjt (JcLilj (j! <±jjl*jj ..«LU Ij^i-lj jJ! olJia^Ulj cjljlill 

^j^Lt-L! a * I 4_j^£La £jl_>JI L$_l 4_La_j_>Jtl JJ~» . *-»tl j( I j , . i 

iC^-jljj-Li-Jlj ijLjjJLllj i (jlJ Laj^jJ I (jjl_«_a (Jii-o (^^Ls-VI t_t_>_i i^-lJLl 
(_p3jVl ~ k> i ■■ ^1 CjljLiJLl SJjjiie-a (jjLul! OJLA C^>-jj>. ! Lai . Ojjjj-uLCJIj 
, U j , a 1 1 j^loLaitjV 4_uJl«JL! CjLijSLU ^La nj^'j-^' J^?-^- 1 ' c5i>^ (j-^ 

^Laj Cdj X II JlLa i^jL^j-jJ! fiLA^b <J^>* C-(j-ojIuJ d_Cj-*_uJ JUi^tjJ (jl >■"« il" 

. lLLj^-J! a i a»j (duVLgJI) (_gj se i a 1 1 ^-lUj Luj^^/I 

4_ljJljl1! CjLj^SLU <_ i ( njlu 4^xla ■ oJI tfLjlLi LgjvljHa! J_t£,j SjjLs j! 3jL>. 
<■ ■ its JLJ 1 a * 1 Jj—Ljj-llj jjjjLjfc_Ll!j ^L^J jJlj £e_ujjJI Cj! JLujj-j^ J^-* 

. d . ^ ,A 1 1 j 

JJ~» ' aJl <J^_r»o CjLjJLi£. jj-* 3 4_uJ_*_U CjLsL>J1 jjJ^^ 
JL9 . . l_A I j_*_u ^JjLi O-iL^ ^1 ^_*_o L#£,l ^-)L) <Lalo^JU JJ"» . tl ^j^SLj Jjlj 
3j 1 J^-* 4_t-a L>J 1 4_o* 1 (J-« 1 ^jlLI j j -» . 1 1 i> j_a ^lajjCa (j t Cj JL^t_i 

J^itlll j<u-uLl Cj!j_JuJI aJJt ^J(J! iJJLA ^-oL^ lj-J-«J J-J-»JJ <X£ 

o i ii j jujLc£.j Sjjji^a 2 Sis ' a (^fl J^tlll I juk oj^d Metamorphism 

.Contact Met Lr uX J Cil\ Jjj*1ILi 
jj.^ JjVI Regional Met ^ n u-ta 0 n j Lai 3^-^ (^r 3 Ui^ 
J-*J ••*j'j- =>, ^' w 3 JaJLUaJI Jjsl^^. LitA ■ La ui S (^LiJI La_Lu 1 1- 3jlj_r»JI 
. Ja^3 JLlshU iUiLJI SLjj^jVl Cjl^eU CjJ_?c_> La 

(jjLtA jj gla ^1 i^jJj till j (jLa i IjujM Luj/Laj (J^tlll ^L^ *l 
c^_talj^>JI L^nJiLai jj-* tSjjj^ cjLui£L) 4jjLt-aHal >. 1 1 "Ijij I j I & S 3jujl>. 

jjtjJI Sjlj_>JI (_L»-aj) j»L>.jJlj (<Lujjj£LII j j 5c i a 1 1 ( _ ;r 3 Q^jj£LII j^JLu) 

.CujLjJI o- 5 ^" tiiJj^J ((jj-taJI cr^ J*^) j'jAjV'j (iJLh^' 
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feoj^aaJI OlgjjJIg ijUiwUI 



. * j_lJ 1 L^jjjJ L*_u fiUL^tlU 1 c-i-t-u 1 j)jJ 1 4_u Juti, 1 Cj La L>J 1 jjj^j 
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4 M\ <A*£\ 



cIjIj-jjuJI j_j i LiitJjLj c_t£^£^ (j^- LS"-l-SeJ 

4_uaJL*J1 CjL>. I"! Pi < nVlj I fcilc CjljJa 

XuH j^-Lt>.^l3 T o-J!- ( _p=j^! 

JjLuj ! jut j i(jjL«J.I joJLc L$ia (Jj^i-i j) ^'jlj 

aJ agj 4J i." i se j ir-ilj 4_<j/!j jJLi (jJljlU 

I jjt, . L$jJI Laj 4jj!j_>J!j d j m i ntl 4j<-£u^/I 3j^>-ij 
J_2_l_3 J j < i II (jj^oVLi La? j'-^ 3 '-° 

(jjjjj (j-x Jjl jjt (j>LJ.! Jj^ 682 -371) 3_uLja-Jt 

djj J-J ii-dl jj| L^La Lsjjjla (jl^ La c_<JjJ nj-iLtU 
JulC j y «t _a^3 lii! jjj . L$j-ujjj L^-l^o-lj ( _ ;r 3 3JjLx_a 
jj^LJj a 1 JLA ^jjLjtXI ^LlJ lIo-A^ (j-tiJ-J i Luu nj-a ( j : JJ» : u£L!1 
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6..iiAanJI CjIgjiJIg qLujuUI 



C) La j I < a j» JlSj (jl^jj *JJ^ (jLiI CjLo (_g jJ! «j jJ! » (j-lLajjjJt 

J_a_3j 4^_jJ! (jj-^>* L^LgajL-lJ sGlj 1 hi * JuLjj i^j^LjlX! jj^. (J-^L- 1 ^ 

till j^j 1 Jlj JijJIj j_ij(_)_iJ!j (jjjLa-Jlj jJL^ I j ks (jj J S * j _j ^jLtll Q^Sjjlj 
La_ij L^jSLJj p J -'-Ij c a? L^seJ-La] L^-La ^jj 211 * * J JJ~" . ^. tlj jL»j>.^M ^jjij^Laj 
LgJLc ci^t_jJ1j ^.iLn-U dJLLj (JjL_lj ijr _L»_a_i ifiQjtj 4_o*^J^_i£[j 4j3jjt»a O-iL^ 
4x-iJ-aJ! Cil jLuuJI SJjJ cJ! . L^jjjjjj I j~ 1 ul j 'J I J 1 a.se a (jj-S ' I J*J * ' agl 

.. ( _ ;r 12j pl^. ,j-a L$-i3 (jL^ Laj 
. 4_u Li ^_jJ ! a j l_Ua_>J ! jim mi O-ij^. p3 
, iLuj^_i_o^ 1 3j Ltiaj>J 1 jim mi C^j-*Iu Ij 

Lo^ L$J I ^aLUsLa i4_uLj^jJ! ^^LtJ! JjLu ( _ ;r a (jjjL>.j ^LLal <_jjjlJ! (jl^j 

f Ui«JI ^La3 «Al'j£ jjLtXI pic JL=ca L$ia tdjVUJ.! J£ ^ Jj^ ^ Lijfj 

1 0 37 -985) I m 1 11 (jjlj q^-u!j-uji ^j! JfLa ^.jLnil <l<ji!j jJ cjVjLx-«-i t_ijj<J! 

tj^j <_3j ^jJl (j» 

(JU'i'i^L! SijLja cjL$j-a -2 cjLlUsjIj jL*j>.I -I 

.^jl-K-a -4 ^^Lal -3 4-pJj_j£j 

(Jji Cj_>L£j i(_£.J^Lj_U j ui c £_i!j_J! (jj_2JI 1 a 1 a] I a (j-a t d j n Utl tl ■ j * 1 1 j 

(jjL«J,l (jiiUI 5_^cIjJI j 2 2 j -1 « II (j .1 1 uVl g. i^al j (JjtJ j» 1 555-1490 

jj-a t^c_al ui tl »1 i 1 II jj-a ^5- J ^1 ^(jl ui ^1 £ya (J^>.jG tjj-i lJ^^- 1 t — ^J-* 

4_i£LIj i^LtiiJ ^Ll Lt_oJjlS[j i4_u_»_a CjLLJ (j-a icLdJlljt_a CjLui^ 

JU>.1 ^Jl (j JUtllj . fiLftj-tlaJ! L^-iic j j i n" «Lt-aL>. ^Ji tt~i t^y-i-u JuJt sLuj 



108 



.4_u_oL_u^/1 4_uLi_iSLI! j-t-aLutJ! j-^' jj-* ^-^j-* 1-*^-^ 

3.JjjL*-a LJj^. (jja 4-t-LjiaJI (jjjSij ^fl 4-uj/Lu/VI 4_uLijSLI! j_i^sLulJIj 

IjLc. ^ < ^**' i 

l_AJJLc JUjjJ iSj-u^ (jjLjlLIj . ol jL>o1 juua LulII L^jI j ^jj-^ 4 jt j iU 

jLi.!_j jl SjjJLJI dJJt jj i --»"■'' t; ^LI I nlr j . j-iLja (j^^ L^j-ujLx-i V Sjjls 

oLI i j ll i 'I I" <G}L>.ljG ^JLo j-i^sLulII dJJj (jja Ijls-I j Ij-i^aic 

wj ' Q '** ^-*- a -^-^H OJ^' *^ o - ^ .'_i3^' J^ j: ? J> "' o^^"^ "U (jH-II 

CjjJj-3 La Ijlj . . (jjl_«_a dJLut OuL^ Lo j-i^sLlkJI (j-o ^J^-V 1 Laj*JL>-l J^LlJ 

v^jLULujVI cJJj ■ a-Laj j«1«J!j Mineralogy ^jLoII ^ic ^ q . .n tjjLol! 
Cj!jl>.jJI (JjLuj (_g jJI Geochemistry ^Luij^jjjJI joJLc jj* LjjLaLjoIj S^uJijiII 
.2 «_j j ta II ^ j»UJI L^Loj tjjir . ■- — ■ 1 1 j ^\jX\ liillJ iLu^/Lu/Vl iLuLi^VI 
j-j-^I—ulJI t_d j I i„j jj-a ^3 "^**"J ^jTt ) t tiUj^ 4_jLjIu jj-a ^oJLc J-Aj 

. LJjjs. (j^s d (j-uj-u! (J^i uU (jr^JI j-i^LulII dJJj .(_p3jVl ( _ ;r 3 4jjLijSLII 

( _ ? _<ji^j_!I *L>- t^j ii t <ij_U j_A I i I 3 L«i^ (i V j^Ljj^>- I » (jl-^ J_2Jj 

i jt 1\ (jl£Lo (jjs (j^Ltil Sj^t^j JLa (j^s ijj^ (j* ' - 1 7 1 I ) «i_3jjj/jjj^jJ» 

(^gJLjj i nil (1)1^ jc3 i^j^LjtXIj j-t-aLutll 4^Li_j£j_jj>JI SjjjJI ^ o i ii l Lo i^jl^La 

. 1 j A * , ^.j LuLm^ ^j^LjlXI (Jjl ( 1 848 - 1 779) « ( j^j_iJjjj_jj * ij^L>. q^>.)) 

4_u_u «l_£1_lI jJLa ^yi-t£ jjLojI (JjIL4-0» 4_a^L»JI «Lc jGjI L4-1 Jij^j>JI lLUj Oa^. jjj 
^Lil 'i^JJ-5 JSLlu (_j^)L>. ]ri '<\ (jjLuJilj j_i^jLL«JI <_ijjjj (j-a 1869 

JjJ-sJI dlli (jLCa i<13j|jj<-a (jS^J (<sJ j-i^5Li£.J (j^Lva j j i" 1 1 cLi^sj^JI 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



. 4^L«_^j-l>J!j 4_ujijti! iiLxj^M cj!j_<Iu <ji->J! dJJj j_La 

jl j a 4_Lj i(jjl_«Jl!j j_i^)Luti! »l <i i nVI i sVTj CjLla I i ^ « JLs-l 

4-j-Lc (J^-<-u Lxjj-Ls 4 j <i i ."it I (-;r l«i.! (jy^-j i-L!j-iT (jSLIj • L^jV^Jj-a 

(jjlbtjjtj 1jLjJL>. (jj * ^u£Lj Ij-iL^ LaJLt^. JjVl jj_}L*_t1 »1 a If J (j^-u Ll<m^J 1 

,jl L<a_£ « t. > 1 3 j-^-Ia jj-^- o? - ^ ?\ <i< "Vl i^-lij i la-AJe I (jl LcJ ^Jj^J id_aLc 

i2L_Lu>lJ1 4_*1I1 ^ CjVjJjJ, LLlU >L^d( '-"mo. j-usLulII ^Aju dJLlA 
^^.ujjVl j- ' ^ ' ^ i L^j a iou^I (jy^\ *Lj_<_uLj ^_<a_i_u La udl_LAj 

^ j_Ll31_A ^ L<a ** tlj i LlbLu J_t£L(-u ^jJI 4-j-uU ^ j_iJLjL£L*_u ^ t^aJutll j i LjjjV 4-i-uiJ 
a! i u!bjJ^ udj-4-ijJ1 tfLo-LtaLaJ <Jj^j>JU ^_iJJl!1 ^_i_uVl ^jJI 4-LuiJ 

^_)jJjJ1 1 ' '■ p - ^ <•■•'' >tJI J - (J --Jji i<d)i.l(pt,Up, ,.V d . , ,. t 

(j-uLi-ut ^ 1 C C-L-t-us & j-i^sLulIIj ^jjLjlLI CjLui_i_u-o jj-* J-iJ^tJI t-ill-LAj 4 LjJL>. 
i_Ls^la_>J1 jj-uL-u t (jr^- t ^- t 7p*- t -" tlpL*-°J uLJLlAj . JjLJl z j L^aJl ^-cj-u^ 
^ojjIj^jJI (Jii-a ^SLJ ^ ^La-t-uLi Ct-LC-t-u LcC iJJLlAj t^L-JI jjijj^' 
<a__L_*_J1 j j its 1 mi a Ci i i >i J ,j^L_»_aj . V 1 JLc—^Jl 
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CjLilJI ^1 LtjjJL>. i_utjG ^.iLn-aj 4-jjL«-i£ j_i-3Ll«J Cil j n i n a i_l!LL& liiljl^ 

jO^jJjj ia J-£^ "jrh!- 4 - 1 O JJ'il i rr i^m'C a ^j^c (_u-Laj JLaJj . jjl 
. (jjia^LiJI mJ|) OjLjLjVI (jJ-«-a JlLa « (jia-a LiJ I » lj7 l*l\ Cjlj 4J i-a-ml <Luuju^ 
. 4 j a i ."ill ( _ ;r 3 (JjjLj? (jj-i o i ii") j_i^sLul!Ij (j^Ltl! Cj->L£ 1 \j£jb 

(j-iLatllj j-t-aLutJI £j_a_>J Jo. jja jjjjLj-uI (jr^ ^ J 3 ' ""'^ ■SLaJ ^ J- 5 L-i 
<_Sj|j^>JI La « "' j_i^sl_L«JI £_a »iU tl (_LaL*jJI 3J ^g-mJj . . pi & <J^J ^ * 



lj->Ljjl jJila Jl j^Vl ^ l_ufc jJI J^Liij-ul (^JJ * LaJLS (Jjj-u 

(j-a SjCLaJi! a_2-La-Ll, I OuL^ Jl2Jj ips^jLo* ( _ ;r 3 4-lJLc 3_jl£La 4J ! jU-vj 2 a J 1 all J 

'U^J 1 nil _iaJL>. J J J < ^ tl-l 'a JjjjJa ( j^_L>. ' L^aXI fiLj^j-*fuJ! 

(j-C 4_Lclj_aJ! ti^tj jCLalj 1 L$J i-Q-ll t_)ljJjJ1 i—utjJLi (jlsLil! (j-^' (J-° 
I j < -r i"ij 1 j 1 a a t_xjtjdLi joj-aIj .412.0 (_^>- (jl^OJ-oJ! c-^j&j-JI 

j«JL«J! ( _ ;r 3 t_ut jU 4_uj Jijlj sttaj^i. Jj I (JluL^ (_^i>- ^i-r ill p gj ' J * a 

£j-a jJLa j-j^I (j^J • • *J s *-'- 0 ^J' 3j_<j/^/I (j-a JjVI ^"m i 11 liiHI JL^. ( _ ;r 3 
..(jjjsl j-i^- ^JJJ Sj^La joJL«JI jlSlj 1— c_i-ajJI 

JlJLJj . <■ 1 itsjJI jj-^ ' 1 J 2 ***' II fjl 0 C t ijr 3 3j-^_a ^LaJLoIl lJJJJ LtaJU tjL^J 
^* 1 pj i L^J^I »**( < nl £)^-a->J i liuJL>. .^."O ^aJI <■ 1 1 nljijJI p_Iiut_a ^jt ^_Lajl 



Jlj^- "1 i ii U t. i ifrjjl p Iaji a jJjLia ijr A ^JJ ' ^ T 1 c_ukjjl pj>.l_La (jl LLsLj 

(j-Co^LJI ^j^* i jl VI ijr IjV1 jj , ^.«tl jl_il l . . — - j i L^j 

<Lj!jIo~V i^j^/I 3j_<j/^M ( _ ;r 3 ^JLa-" < ill JL3 (^gjp j i nVI t_u&jJ! jl ^1 Q^jjtju 
^Ij-JI I J_A £-Lu Vj i Luj-Sj t j^j J i ntl ^JLu ' d LaAll jj-* d flJltse rt CjLui^ tj^- 
, d , >. Atl ^-yj 3j-u^ d 1 1 n i LsjI-} LeaX I <- i ifrjJI j^/ 4(j-\JLjJ! JL>. 

(J-J-3 ^^j-iLiiJI jjJLlI ijr b (_^uLc ^^yjfljj-cl t uL£ «(Jji-i£jLjL>. I » ' a ■ aj jJLJj 

(j-a jJI ^IjJr "i t ,iV Lu JL3 J " C-l-U-Cl...; I ^^Jl ^LSjjiaJ! i ->>LlU 

^ d ' aj ^ j d ' a j j i4jj-t-£iXI c-ufcjJI pj>.LLo t ljI£L1I I JLA jlj . jJjjI^SLlI 3jL>^ 

(«j ijUJI ^ La i jj j mSI jlj (j 2 j 3e La]| jL£ ijcjjLjJI LJ ^ la i ^ N 
^jLi. 4^>>jLlII jjcLaJI ^_Ll3 liilj Jiju (JJLuj .JjLtJLlj (jjjLlaALi p ta sej 

g- to 3 (^1 j i ii 'n Tt (jy^^- ' J-^ 1 roll (j-a (jl jj* I ( _ ;r 3 Cj-iL£ '■^P" 'to"* - HI 

(jl^S-ljJa d t-l I ill J-l ip-cLj ^^X-u±A (jj- I n" *U I 

ijJLx_La ^e_Ia-m w I C (_£jL>JI *U»Ll ^^3r i nU IjLA J i nij dllj • 
JUtLvuj Jljj Vj . *j j « i a II JjSJI (J-«-«J i Jju La_i3 vg-^aJ (_g jJI j-iill (_LvaAl 
lLL! jSj i<LxjJL2JI 2jj se-caJI (jus-I^IaJI (jjs j-u^ =Lcj Jiil I j«j>.Ltil ( _ ;r 3 (jVI 
^L>JI jj-* t— u^jJI t _^a^iir**( t nl 4jr 3 Q-aJL^-**i t nl (jy^JI i3jJL»_UI ^jT^ , ,.tl LjLjjj 

j " iJ? _3 Col^ ijr-^^ cLjjjJaJI t ijl£Lll j"^' t a ' a * Ls^ . ^^-^ ' " ^' 

5JLrt_)j j )J La S ^_Ulj ^^-aLt-ajJI dijVi n" ^ * j tc-^jJI 4_lo_uJ 
d La^JI t _^a^iir-"i < nV CjLLsLlo^I ^1 JLitlu L JJl* '"'^ 

(jjLj(_a 4_j| JL^JJkl (jl VI i<- i it jJI i— a I ciuJ->JI J^Lajj 

. 4_»_j_Lt-aj j i n^. 4-1^ ♦**( t nl JLp^l jCJ t^flj Lajl ^JjjJaj ( a uu^l 

(jjiLaJJI I i j i ii Vj) jjLiLH jl?- " t .I I j i— a I u'i^\ j-jj-kj j iijJlII SlJoj 
.(jjJil 31 mi 1 1. 1 -wLca (_^jJI ( _ ? _<j/L<j/^/l w 1 1 j»jlSjJI (j_ijjjJI d'l'Cjj t ..j 

L^jl 2 S-LaaJla 1 1 j'al uu^l *JLi J ir jjjLtll jjj SVLiJ.1 pjl i nil (jj: ^ njtj 
^Lj^Ja Lioj 4^.ljjJI Cjj t nl L«_Lu ii. i i n t 3 4_JL«^ CjIjjI j_£L«3j SjjLj CjjL^ 



(jl ^JVI 4jjjJl!I (^yl^JLi Jj^l (jLjuVI ^LjjjtLi cJajjjl L#j| (j-ii.jjJll 

jj! (^-3 (jjL«J.! 04_ojLicIjj/L3 di! j JiJtj j-oVt jjU" ^ i4_byU JlSL^Vl j 

. 5)1 LtaaJ I 

l_Lu U£ ^uLtlilj 3Jj>LI 3jt3LlII o->L«-U aj-A Jj! <j-o i_ut jJI (jl£ jl2J 

id j I ir-i j i nCt (j£-al |_gj 11-2 a i a ..I se ill i— al mi"^! (jl^ j<u 

tiJJj Jlju i ^ iCjIjjV! 1 1 1 a ( _ ;r 3 Lg-al JLy" i .il (j£-4-i (_^-JI £ ^J J -'W 

(j-\_j ^ L-aJI OJL&J .4^jJa (J-l3 (jjjti! (j^=-«-u til (J^j-uI 4_lLjjlII OJLA (jl 

(jjiLa_iJI CjLjj_ij_£ j*^*" J'j-^*' Cr'i '-'"V ^ < CjjI (jyiJt (j-A jUlj (jjL«Jll 

JU>.| (j_a 1 La-LscH-ui^a j l~ w * J i la (jJ_*_«i^-Vj I (jjjL^t-LlI i_fij»£. (J_A (j^-Ij 

(^yjJ! (jjl_K_I.I ,j_o (jjiLaJJLa «j lLs (jjiJL^ <-3j-c 4ji t_JL«J! SS 43L£j_a 

..a^^Utl^a \$,\^ w "t1 ^LuiVl cilljj j! r^x \ A 2\.^\\ ^\\j\x'A\ t s\\\ 

jjy J\ 0Jj_=»0 L^-ll ^^j-LJL^-l iOJj-lL>.Lb jj-uL^t-tJl CjLj^Jj^ C.L1SK-L.U C_Uj_?tjJ L) J 

CjLjJ i c ^LL>»jj . d 1 j *s uiJ J^g i .i'^ (jJUt-U 3j1j->J1 jLjJjLjj i^jjLiLX 

Jlj .4j_}L*J1 (j-flj^l >i3 ^ 3jlj^>Jl ^ cjL>.jj ^jJI Lilts j^^JI 

^ * a J j ^ 3j1jj>. d^-j-i s i V ^jljjfc ^j^e-^j -iJ)J-U (jj-ill j-i^jj lIUjlI 
ij_a 3 j 1 3 ' * 3j»jJLa Sjj-ua) V L»TllL 1 j LtJ 1 JUj-lS i jQ_iJ 1 ^ La - l^j g. 1 1 L^_i£ 

&\j I jj-uL^tlll CjLj^jj^ jl j^e_i ' w * jj La H (j-uL^tlJl Jjlx L^-Lu i(j_uL*_j 



6..iiAanJI CjIgjiJIg qIuuUI 



j j I i a a 1 1 j (jL^ijV! Ljja^c i^jjJLil! (jjLuJi! (Jjljl (j-a I ' & JJ Lia.2Jlj 

(jjl_«_a (_>ia-*-i £-a Laj^Lia Jl>- Cassiterite O-jlj " J i .iLdl (jJ-K-a ^lS-«-a 
Lcaj»£.j "^aJa L$jL>. (jr^^ 4_L9j-*ioJ! g I j se i a H JjlaLla jj_a J-i^ cr^ ijjjjLst-LlI 

jl—iJ! 4_l JLS l- < it jJl j (jjiLa_iJ! £-a J-O^J- lS 1 ^-" Ojlj'j i iiLdl (jJ-KJS 

j»jjj»_ljM 4_SLuj_u duLCiS 4 Lq-AjL^-L^aJI JLsu (jjjLse-LlI £_a ^3"* i ^- 1 >-^ E -^ 
d i"i"l (J^jj/Ij ijjjjLe-JI (j-o l—iiia I jjj£j_JLa i^L-e-Ltl (j-a £_alalj 
ijj-jj-ji? ^>JUa- " i .i j (jl (j-o (_£j-Ial i_ufcjJI (jl (j-o. <_r^- lOljiajaj CjIjjI (jJI 
' lil jj o c (j_a I Jlj-oaj (J^9l j '■ ' ' aJillj jjjjLtc-lII (j_a J-ijL)- 1 ^ 4£Lu_*_u 4-£. 1 r t r^ij 
j i a « II (j^J 'j-'JJ-^' ^ ^ J .' 1 " <^-iL-" '(jr'^Wj ' JtjJuJI CjLoLs. (Jljji.1 
(jlj i4j5J-»^5 I i j a uiS (jLCs i4-«-iJ-2J! ill I j I laaJ I jj ■ at (j-a ! Jl>.!j (_£j_ij|j_i!! 
jjs lJlJuSLII lLLJ j (j^-s (jl ^— ?"J"dL9 * d * * ' ^ II c - t d>-? E -^ I o jjlaj J^>* 
(j-a ! j3j-C LiST i jj I i a all (j-\jj_Lal! «LaJL3 <_ 2j-C <^p- J'"" (_j-3 lijJLa. 
■j ' ' ■ a.2Jl (j_a /9 j) ^jji^. (_£aajt_i j-ijj-lJ1 (j-a ' ^'^"j^r Jl>.j Juk£ . ^jjLjtXI 
w I l_Lajf j_caji ^ L»i> . ->>LJi.! Jj^ 3700 (^Jl £L -= e i)^ J^-J^J 

d)LaL>.j .j^-aJLiJI j )J i a ^11 jj-* d Cj * ' a I, I »1 j mi^M ^JjIjI (jj-^J '""^ 

CjLc j * i a a ^ Jl^l (jl Lxjj n_ut jJ! ti^eJ I J * a I j a (-;r al JlSJI ^ Jj <-aJll j»l Jl^i 
j 1 " ' j i a a ( _ ;r 3 Sj^l jUa 43LaL>.j ij_i^a_a I j .uc jj£. jj U-a^JI 
Oj^j La -SjJ-iJ -Sj-a Jj^ J i-a a (JluaJ Jl^ j_ljj-JI 4cl_u^3 ijj^ o' Cr'j' 
(j^o-uLj-Lj-aJI (J_t-aj)> : («Lu JUtll <■ 1 1 nljjJI j (j^Ltll) La^jLj^ ^5 «j-a LjJjj j-j^jk » 

SjiJaLLa (^Jl j^Lji! (Jj^ 600 j»Lc (jJI v^jlJiiJ! 3jL*Ij Q^LilAj I ^jL^ <jj jJ! 

^J-^" tjl^-i ^Jl 'Jj a ' till j flla (^r^. L^_La j I ) ca 3 II 1 ^lifljj i IjIlL->oLi jJI jjj^ 
La ljuk 

_i>L*_Ll Jj^ 5_L_u 1358-1580 ^ La CjjCLoI c ^\j 3j 4_LaL!J1 Sj-l^VI jliiT 



^g_iJ_2lJI £j\ , ,mVI Jji La l_Ua_ll iJ7 Jt 4_ljjJ1j (J- L ajre T jl CjLJLLalLa OuL^ 

(jr&j) 3j-«AI 3j)La <j-a L$jli2 I jl i -■»-- (jj^tU "LJjVI -il jILfl i JjJLai! 

& Ij se ' ga 1 1 SjJsl ^_La OcjL£ <-^P* (JlJJlJ>J1 (jjLt-a (j»a (jJu*_a-OtjljL<i_i^J1 

4-ojLj-"i 1 mJ («J <tjf VI ifuJiHl! (jLcujVI jJic (j^UtJj! Jj^ <-S>c J^S «GLaL>. ^ 

^yllll jljjj>J! (jV S I j>U i^SLjL^j (jjLcJJI <_sLiij£l ,j-a SJjjii Sj-ii Jl*j VI 

ifljjLA (jl j<u ijj^l (jLcajJ^L! CjIjJiL^ cLol JlielLuul (jSLx-i joJ 4j| 4j>-jjJ (Jljia 
4_ojLiLo (_£jj3lj lj)^c <_iXLa] 4lm>J JjJl>JI ( _ ;r 3 Q^jj£LII CjLl«£ Jajj '— 4 j^j^ 

.. JjVl jjLcajVI Jiic J0JL9JI ^1 4j*.L*. <j£j ^JLs I jub 

Lo dJJ j£ J^j • "j i(j^L»il J-j-" j-* Ij^.j (j-ujsVLjj ^^j-II jujl>JI (jSLIj 

1 'I 1 11 <li Lojii^.) JLajJ (_yi>- *>i^J 4jLaLit3 i ( _p3j^/l (jLcujVI 

j^^l^jj-LI L$_i^_j ^ d b >i 1 1 L^jl^Jtj L^J^LLb ^c-i-uj^J I j**' u<j a 1 <l *^ ilaJl 

I r I j ( .iLt-ul Ij LaaJLc Qj-SLxtj JjjLsJI Ju 1 .i^i (jLfl «b jJ-jj i^jJI (J-<-«->JI 
(jl) (Jj-2j /<u jJiJI Jill (jl (_^>- SjLu-u jt<~i'(C J-Aj (L^j Ju <j-u (jl^JVI ^1 
J_jJ^>JI Lof ij_4>LU jjL^ail (j^Ltlllj i^jljjti! 2 LaAllj ol Ju 1 ..It t_^fcjjl 

.(3_lLsj(JI SLo-JI 3j>Lc (jjUIl J£ jljjj/ ^43 JjLJI JljOjJI .s>==-o 

(jL^ JjJL>JI (jjjt^ (ji^- (jLcoj^L) <-3j-«3 Jjl jl »l <iUII ,jJa (^1^. i_Jjljj 
5jj ir-itl sLiill (^ (cjJ-(jl-Lu)ji »l a 1 .ill jjcjaj (j n 1 .i_t (jL^ (jis- "■. '<8 '"'^ <j-° 
■ »l g 1 nil jLi LtLuL^j (jLi"oO 4jj_ojjjJI 4iill i4-4-sjJi]! 

Li_t£j i Lul_ui_j£ 4^jjjlLI j-t-^LutJI ^_A| (j_a I JL>.lj J) J < a * jj 1 --j all j-jjju 
^JLLa_a ^-o La (jl£La 4jI <((j-4J jj**i i imI . l_3 )>(_J^a_slj j ' aa LtJl I JJb ^tjjLu eu 3e * 

(J_2Lj l!i lj-J?tJ>. <((j-ujj)j^ J ( nL£)> (^j-Sl JLl ^j^"- 1 ^ uijSl J Uli2 ^_jL_aJI (jj-tLlI 

(jjl_«J,l jus. I (j I r sLjI >1^Li 'I tuc VI (^1 4jjl3J) Sjs-j jJ i(_gJ)Lc j-lc. (^ 
3>=^ .L^jJllil 3JLuj^aJlj dJL>J,l (^ill jLJI i(jjjsJ^Vl JjlS La£j.3lL2iII 

JL>.j iOJLjjjj ijj-il ^pJI jo^tAII jLij 'LlILc SjIjls. '(^>-J J J-i^. jjoJI dJJ j) 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



jj^JJ j-j >• I ' a uljS] CjI j r i n t til! j Juuj . j-gj>.) £ j ^^LtaJI ijr 3 1 1 4j1 
4->JL«-a Jjlj 4jI Ji^-J (_£ jJI ijjoJI dJJj tfLji/l (j_a (_£jj>.| d Ij'v i""t «(jjjjJL>» 
J-Lcj ij»5^-laJI (jr^ LaLaj ~ ' '-"'J J 1 * 1 (JJ-^ ^1 « d j ir-iL>. i i n'^l cU^sLi. 

tl . eaj (_gjJ! j i a tail dJJj (j-L^cl j jjLjJ! (jj-<ill ' 'insula 

■aLc (j" "»* lj_ *_o jj A , , j Atl ^Lljl ^jj-S-i JL^Ij jjA , ,jAtl jjLJI LaJ I p_*_u1 

^ A , Atl jjcjs. Lis. 4jl_i 4_LfljiijSLa j_Lc jL2Hc! (j-a IjjL^/ (jL£ Li ij» 1737 
jj A , „j A tl < ^ 3jIj_i (jL£ ^-"^ i2_u-«i) (jJI 3 i ..j i ii^JI (j^UIl (Jjjcj (_g jJI 

.cJsjJI dilj ^ Lal_4> LlsejjIjjjj/I Lflji^ (^jJI j '2 «j xlaJI ^ 

^Lc iJJ _5 « J_j!j-j — pJLuJI j^a L J La- t -a jj a ■ ■ j all j (j-a (Jj' * • 

« £jj_j_aLa>» ((JSLjjj^)) joJLjlI! ojJZ±i li^^tj (j-a 'I ali ■ uj i3j.j^LLa 1669 

i_ojjJaJI (j-a_J .(Jj-JI jl Ljjj-l!I SjLa (j a j j i ajegll dllj (jL£ JLaJj 1716 ^Lc 
JjV i*Lx_Ualj f.\ j_UaLj j»^LtaJI ^ w i aJ j < ^> *<* i— a I ifuj^a 4j*_uj (jL£ 4j| 
(jt j» I 667 j»Lc ( _ ? a «oalj^» JLJ ^yaxjjj £\ Laj i "I (jl j uij.1I 3j_a 
<L>. jj_U (jjjjjj-I! (j_a j-j-j-^ (_yJLc jjjLII! ( _ ;r a 4-uje-<JI 4 ji^LjJI i_dJj Ji" i uj 
) a a jaj (j-oj • Ij "i 1 ' '11 a (((^LjJI jJjLfu)) L^JLu i WjJJ^ Cr 3 ^ 

i^jLaliSLllj 4jj-*_aJl ijr a 4_*ia <Ga^ * rt j jj A , ,^ Atl ^ ^ < ( _^£sl_>Jl tiit^t_Jl j-jILc! 

^j-j>.Lj cLSjj»Laj CjLa^LtXl tiJJj (jy^Lc J ' * (jl La cA T^" , ,.1 

«L>JL«JkLl j ^LcuJ^I J^J (j-a 3j_l3j CJJL>.| Ji^ 4j!) : L$-l3 *L>. J - ^ 

jj ta i " II j a " i n"j . . . £>LaVl j SjLJaJl jll (j- 3 q I sej 1 1 (jSLal 3jjlj_>J! 

. (jj a ' "J -^11 j'"'' - J J < e3 >i I lj-L>. 1 ^jLSLa^/1 ^5 tj^^J ijy-^* 

jjii i iij^JI j iro tr (jl j£^I.Ij Jj i_ajjjtil ,j-a 4j| Jijo jj>.VI t_uL>JI (j-Lcj 
(jL£ 4j! j Jjj (jj jjlj i(j^l_LajSL!l t_!jj(JI (_f jj lajjjiJi, I j^LuJI <> 
. al la-* llj Ljjj_lII Jila ^ j~l a ■ uj all jljJil ^1 jj| j J ta 53 p jgc I taj ■ "I 
< " <jj LaJ pj iSjLj^l jj A , ,.j Atl ^JLc Jj Lta 1 1 p^J ^-jjj i_a^j-Lo C^r»o i^cJl 

j tfug (j-aLxll (jj-ill ^LLa rt (jL^ (j^>. j -"-^ £_iL_uJl (jj-aJI J^ii. Jl)jj*_J1 
^jLu j «(Jjj_]» 4_ajjJa_i jj a i j^Il j-Ltiajso (j-a (j J_Ll »1 aUII (jSLa-i tilt-o-. 
j i a II £jj LfliJ_«_i j<u 'Lijljjl (jy^ i-dlj-Lo. cLSjj i nl (j^-al i^jLso |_g 'I i ^"al 

1 737 ^Lc lJ £ 1 1 n'tj.3 (_5-aj 1715 j»Lc jjj . nil w a j j ■ a II l - :: - 4 ^j- c -J 

. 1771 ^Lc ^LlajJ! j^a j jii i . ij-flJI (j-ujJ (j-a (Jjl ij lji' n tjl^J 
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j uiC £-|LjJI l)j-2JI i la ' "Ijl till j ij^J «<— alj^c^Laj (jjj^JLJW (jLLL«J! 
JlsJ i_al £u£l a I 780 ^Lc ^ jl£ «J jj'^a (jjsjj ^LLulII ^yfl da I £u£l J^a 

' jjjj IxiiJ-d ll (_pa o I >■ j-j-Ua->»J ((^LqIj-u -■ . j» c4 U>" , ,,| | 78 I ^L-^- 

^j_*5_1_JlJ1 J J-S doll SjjJLj cLp^ 3j^_t-£3 <— L-LTfc- t JI ^j-LflJ1 J LtaJutJl 1 JJt 

tp_l^Jl]1 qUtl cjltJe- J I Cll q i n LgiL j_aj?e_a ijr a ^jj-Aj «\JLjJL>J1j J_S_3fcJI 

j-t-aLutJI t— uj Jl3 «i_£IjJjlJLo ^gLta^jLaJI (_£jILa_i.}» 4_a^L*J1 (jl^ I 868, cLu_u (jj-^a 

till j j^j-a i:, li ui&l JLa <j£j pj j-i^sLul! JjJL»J! ! JJt ^JSt 3_&-al 4j}l!i tl!j3j 

-LSLj!) io\ o i .I Laju>.l i(jjl_«_«_L! (_gjjjJ! Jjj i imtlj e-t-u^iJI I g 1"^ (jLajJI 

Li-ta tit^e_J1j ' a uiSLlI >."■ TiLa i4_uLjj-iaj 4_uLt_<i_!^ i lil a < aa * Lujj (^^-j-Lo^Jt 
I 874,4 i i ii iCi i ii CiljJLuU dllj • I JJ a 4jj/JL>. ^Jlj^s^ 2jj S ±c Jjlj 
JUs-l q se a w I c LjjIj iJJj^_l!)) i ii tj-flJI (^LlcjSLII (jl^ 
■ al iUH 5 La j (LjJLuJI (j^lj-Jt) 5_S_L_La ^.a ill-ijJ! cljLaLi. 
i^j^JJI d uiAJu l_£1_lLiJ1 ^j^rca 4jr a i La j La 3* cCLia^Io_oLa (* i^'s ( <i$j"& 1 1 ntl) 

1 j ' * i 1 J_A « lLI j-SLlJ » ^1 LaJL Ij , « t d-J J_La » (J-J-S (j-* L-tlj 
jft_i_uV 1 Jl-l.L^jj <Li-mJ <( ^_jJ L>J 1 )> aLs-ujj 1875 4-Ixti (j_u_La_i_JxC i ^ uaJLtil 

L^J-^ L^-^^J c3d>^ iS-^ J ,r * ' c t-^^ tjJJtll 1 JLA 

^ 2100 2L>.jJ J-t£. i A f 29 , 7 2L>.j_J Ju£ J^'^'j J ij^LLbVL) 4_Jl/JL>. 
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feoj^aaJI OlgjjJIg ijUiwUI 



q-a 1 4-LtJaj V 1 5^ ul5J| ^ ^IL?e_a J-uuUcjj i3 ^_*_u / ^qj>. 5 , 975 ^_Llj 

(j-* (j-ka (J-^ ^jj-S l_alj-J>. ^ ui£ 4-uid»3>. <-_)jLoj La_i ^ ^jJL>J! ^jJjlx j-t-silc 

jj-a iJ^-I 1 ^ * n J-jluj-& ^-^J (( OJ Lj l_oj^>J 1 )> J_*_a Lj^^Ii VI ^-^ill i j^j-j-u L_u t 

■Sj-mi jjcjcj »l «i Ut l JU-i (Llajj^jj) j<u>.Llo Cj-iI£ 
JjJL>J!j liijjJI (j-o I-LILlc Lj^j-o 4jj£ (_£jj-u jjoJ I I JJt ijj!>? V (jjlo-LJI 
1 JJt (J_lL=»o ^^ji^. <(Cjjij-jM^» ' ^ c <^_o* i I 789 4_u_o Cj*L>. (jy^>* <-(J* ' 
Sj^Lc-jljoJI i_£j1 ju i ^ .^."Xl tJ j> ^Lj| VI (^^jt Laj i si i a2i i ulj 4jajb jjoJI 
i^^-ulj^-JI tfl_«jji! ^>-T ■ -« Ja 1 1 i_3j[j_*Jilj J Sj t 1 (jjjjiil i_j_i^lll 

llLIj d a .^."O jja « ^ujj^t » ^jL^ ^jlII ((jj-ajlj^-i)) c_t£^SLll p_*_uLi l_L<a_t3 

(jiUj 1842 ^Lc .(jjjj-cVI 3-4^ pu-uLi flU i .ij (1781 ^Lc:) J jlTn 

Ct - ua J i^jlj J^/lj t ul j Mill (j-* bJL>. LjJL ^ ^_u1j^_J1 t ^ Ji a^iir**( ( nl ^jjs «Cj^j?e_lL))) 

4_4^t^>> jj^o OJ- 1 J I I 33 cL>.j^ Jute jj.^'i L}3^ O ! bJ 
( _ ;r 3 t_!jjLj j p La >l ^Jl ij^S li 1 ' aJ J i(lalii^) I a « i *-» j lSiC g| » i uJ 5jIj^ «Lll 

. j^paLj^^/l 

i3j jJI sLuL.uj'iM cjlal uij^I p Lac I (j^o Jl>.I I895j»Lc *L>- p3 

< SjLaj fi L»-i>. ♦ Mij £-ujj ^^_ulj^_J1 ^ji ((Jjj^j-u)) pJL»J1 Jsaj>.V jl 

V i^jJI jjjj/VI 3j>" <j-° J^*- 'cT^bAi^jA!! ^jill (jJI 

I j 1 • ^ * (jl 4 " ( nj JL^oj «j^_3jJij» i^JLJIi JLjlj ^1 LaH i ul pj p.^-L^aJI «LLa t a ' * 
i_3j(_)j>. « LaL>.j b;Uj LflJl» Sj^iii i— al f « ■- — > 1 dJJj ^jjIj^jJI CjLcI i t~i\ 

*L>. p3 .4_i!iLijj 3j-usj d a ' a Lj_Lo i^LajL^JI ^jLj^jJI ^Jjj-^VI 4_ijL^t_it 

«LflJl» cjLcI i ~»\ (jl ljr £ a 1 ] ui\\ J j-S V (_gj_Jl (ji_2jJLi «i^j-oljj i_£j>j-<-u» 

sLSJj p La sej * ^^_ulj^_jJI Ij t aa *^ ^ji i^jJLjJI ^-iljii (_^J VI >."' < njt 
(O-La-ao (jl (jjjjs-l (jjIb-Li cJuiij^l 1 903 . (Jjjs.1 j-i^aLlc. ^1 4jI j 
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JUlj VI ^ 1 JJ-J-J 1 (j-^ 3 w j c 3 j g 5t 1 Lj L^s_l3 *^ * ' <qj (j I I-n" , V 

«j^Lj_a_L3 (j^s^jt VI *a ^_u1j^_jJL£^ 4jlju±a m£jj>- I j-t-aLt^. dU j jjlj t u r,r.<\ j 

(Jj?ejlj (jl I g *^ ^ * ^jL)"^ ' ^ * ch* L^J^ Ct"^" **5"^ J->- ^J V <Lj t Ot-ut 
^ LtaJLi ( " ■**' ^jj-^-S i Cj Lt-tfu-t, 1 (j-o jt ^ 1 j^j-J I Cj 1 j j CjJj aj «Lcj_<_u (Ji-aj 

J jj-J-JI 4_jL^_cJ1 p 3*" 4jy ^ p_AjL£l^i ^LjJjlII j^jj ijcSl^t-aj duLj ijy jl_Sij 
^ ^jjIj^jJI 3jj ^jl '.(J-uaAll (Jj_aJLs 1 jj>.jl^sj3 ''"■**' aj (Jj-ka Jju ^ ^_u1j^_J1 3jJ) L^jJI 
JUu j ■ ""j i L^-IL-i I i« Lilt)) CjLa_n-ar>> jj-o o^-* 4 -*- 1 ( — ^^-^J tjl J-*J 3 J_>.i ^Jl 
'jU*- J^^J J^k* g>^lj * i^-oL-ajJ! Ciljj <j_a 3jJ (^Jt J^t^S <3j»jj 
Q-a (jjj ' ^ ' ^ J (jH-^ -t mi VI J> Jl_C I £jj3 S 1 Laj i dJ 

^1 9 \ Lcaj>.Vlj JjlII Ijufc jj-a »1 <i U II ^^aLk JLSj t _} JUt_a ljL5^ 

7,600,000,000 (j-js Jl^.1j Uj^. w La » j ^j-jJIj^Jl (j* Ij^Ij jl 

[jjtj i<Lu_u Q^jJLo 4jLq-ui^j>-j (_sVI 4ju j I JUlj i j r ^\-L^sj jJjj^Iu ^ ^_u1jj_lI1 

J La 1 905 4_u_u ijj-i^ ij^pajVI » & U OSH^ J-^^^' *-_il_tJ JL-u 

(J_lL>iJ ^5 ^LiVl ^ Lea a * j i^JLjlII j-^_*_u_i ^J-iLaj i L^jJL>.j JlSJ >: jj^Tn-aJ » 
i _ T 5 ^ ^_u1jj_jJ1 ^Jl j^saLuajJI 4-i-mJ <_Sj_*_jJ - ^ a b 1 1 j^pajVl ^Laj ( j r a CjLoL>. 
Cj Lo L>. jjya (Jl^t-i Lo (j-*-* I L<ai^ J-Jj_) LuajJ 1 (j I J*_>- ^5 i (j 1 j a l<3 g J^?EJ>. (J£^ 
j-<i£. ^jLj dljLaJI d **'JJ ^ *; (j-uLUI (jr^" "jAi-^" 1915 d_u_u tjr ^J * ^ Jl^JI 

3Jl_L1_L3 (^pajVl jj-J^-i^) Jl3 1 ^jV i<LL-u Q^_lLo i _ 7 -aJl (j-^- (J-a-i V 

ij— <j_aJ1 ^Jl (Jj-t^sjJI JUlj) dJLIj) Jl_jJ_i La ^^_u1j^_J1j j^oLuajJl ^j-* (JpJ- 3 * 0 

. (<LL_u tJ^J-Li 4 , 5jjJLaIiJ1 I 
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-^qJjlILi V*( i"i q ^jLjio-^jjl J (j-oL^. I 863 4_u_u «jHjejjj £c_ilj» ^jl^ 4tixjJ_>J1 
i a I j U 1 1 ^| j_jr "i t uLi i4_2_uic ' '"J^" 1 ' " " liJLijJI CjLoLs. <LuiIj.J 

i^^_u3^J1 JUJLii JyiLc. ^^ji^ J^i ' La_> I o jjj la * gjh t(* 1^ < nj^**^ i i nil) 

JUJL>. (jJiJtJ. ' a u& 4jl ( j 1 - :> <-!' till j (jj^>- "LuJiJiJiJ I -i j'ajl « " 3jjI-5 (jSLj 

dJI j (5_L_L!I) L*Li«-a (jl)! S-uLjjjJI 3-aJSLtl ^ «j»jjjj^l» (<u-uVI ablacta 

«G_JLxJI) ^ ^J-La ^jVl file j_*5J5e_a jj-a jd^ 4jI (j-o ! ^_Lo_u (_^>* * JUJL>JI j l a 
i4l2jj cLaljjs w ' a J_' ' 1 Q * M ^ J uU iJj'C i"i"ill (J^-<-u l£>^ (lSJJ^-" (Jj^-?^' (jt^ 
(jJI (j-al i n"n j ij» I 56 , 2 3j>.j-5 j J ■ ■- 4j| i I 14,8 lSJ 1 -^' ^jj o'j 
/ (»l>^- 7,31 j-LtJ 4JLflLi^ jl (^jcjjj! 4l2!i (jij 1450 J-Lc jlitJ 

^^SL] ^qJj 4 1 JJb Uj L^a *^ L-^l mm^I 4_u_u i ii i". , . t„ L t $j j" tin i i n 

d * eajil < -^"^ ^j! Ijl in t^LjIu c\JL*J_a ^Lo_l 1924 f*Lc (jr^** ^^-"i < "1 La 

i.S t j II 4_ajljL^s VI i Jljlj I j* j -i A? jJa ,jSu joJ 2j vl . V.aVI 

, - 1 1 ,1 U", ^ till j^j i^jjjj^/l jJLil 4_oLjj_LaJlj -LljLlo-iSUI ajl ■ a --tl 4^jjla 
V ,_p3lj_C.I 4-al JLir" i »V Jj^sjill ^1 Cjjl SioJLsJI Ljj>- jJjjSLlI I 

. JI^>.VI ,j-a JLv (^Ll I jj'a »l ii" i nVI j^^jJl ( _ ;r al«JI ^^^JjjSLlII ^Ji2lil 

ila-S^ CjLoIjj>. *j "•<- • la i ■■j**'t I ^^_=»o ^^paj^M 5^ ui3 ^jl »1 o U II J-ilj 
Ji-Jij I jufc ^jjjjVI j Lak (jl L ^-I ' I J ' " j-Lill dilj ,j-a 

CjI j j-^c CjI JL>-ljjJI oJLA (jl VI njjLuil (j-a Lc (j< imv S-^J-^ O"^ 

lj J ' a c j ■**'* * ^ jJI JLp^ ^11 JUtll (jlj i^_JI ( p ^>- CjLaLit^ ^ pi ■ ^"al CjLoj-ss 

. ((dulj-jJLaj_aJI )) tijjjjl J^JJJ-^ ^Jt> C-t-LTC-tJI jJ-ill 1^-1 

(_pLc iJJ _L<tlj j icUliSLo ^^J-^^^ ^} ^ s **' ! tJL^- 3 ^ 

t L*-ujj>. Lu jJI * <-pt-»JI ^jjutll ! JJt a I JLscu-uj 1 ^--lJuj jJI ^ ^_JJ 

iLaL^JI oLbl Ou^yi (jLl 4li^a5 f3Ju±\S\ ^Jjla l^I uu^l Lot 

^ a ^ ,j-jj-jlJ1 (Jij-jlJIj ^_ojJ1j ^jJL »La-L»J1 L^iare_i (^^j-JI ^jJjlII ^jjLj i _ r s 
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Jjj^j^iJ 43.iL* SjLv ^1 jjj »l oUtl Cj ^e-JJ Lj-ojJ " ' ®^ £ *-' J - u J» 

^3 3JaLi/ l^a. i«GLaL>. (j-o ^JjlU ! JJt ^lj.sr" i sLajjJa ^1 

' a 1 ""**' ' d ^Jj to lIq! uIujuI «(J-iflO» ^ -^j" I 8544_u_o 

4j^1j ^l^s. j» ^-jiW! (j-o JL>.t^Jt (JJajJ! 4 I 857 4_Lu/ jjy^J • 4jjL>o 

^ q < nl ^_j_La^J3LJ J-^>«T f*^* C?~^ ^ ^ m^j-til (j q i ii 11 ^_j_Lo^J^1 ^^>* 
jLij jlj-ol £-a i4-JLc SjIjjs* ( _ ;r 3 L«-a I i J i dJJjj iOuVjjIj£LJI 

2 tj^ , .. ^J£Lj ^_j_La^J^M i. 1 1 ii^lu Lkjut^. ,j j.^tl i_La_jJ_>JI ijr jl_ij-^ 

.i JLtoJI ' daJal] ijr l^ J- La - i 3 

f^^-S JJajJ! (j-*J a il J i^LliVI j!j cGjjJaJ! ijJ-A JLa-" t iiLj 

((OjJj^-ukj <J^jk» 4_SjjJs3 (Jljj Vj • • LijJs Ojj 3 ^ i ii o^. ^e_i ijr I! 1 895 ^L^, 
,^jj>.i cLtijj-Li L^jLu V i^^jJ! (jy^>* ^^J-^ 3 -^^' cLcLu-a jLjx. 

^ 2 j i uj sLi£.!jjJ! cjLjpJ! LdJji^j sLcl^jl JSLi jj-UaJI ^j^VI 
4jjuju>J1 > f K . oil juo ^1.^1 ^^^LSLII JUjlII tjl^ 1903 ^Lc j-^j ^ 

5^ j se 1 ^ 2 La * jj se ' <a 5 LaJ—Lcj 4«^_jjI_Iljj1 » d ♦ Ul ^ a ^JL^-lL 
^jJjJJI *<^1j1-i C'-<-uJj ^J-t^La j.uju> » Li_A ^j-CL>.L) j^jJI <LLlC L^-La jq_AJL>.| 
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ij»L>J! sLUa-oJ! jJLa (j-o ( 3j> J> J' LdJb slLs-xj La I < j 1 1 * j ijJsjl! 3jLjj_i !j.sL> 

tjL^ i LaLa_> Lsj)j-*_a (jL^ La 4jj>. I jJL^ CjLaLa* jj_a (J^L& jl jJLa ^ ' ga all £-aj 
. d , aj j-a^l J-^'j (_y£ Laj . <l ■ a 0' Cr^ L^jSLJ^a 

i Lg-J-3 jj1-LaL«J! -3j I > 3 lS-^' Ct^ ^J-i^ '-. m ' "_i Lx-a i«Lujj_j£ 4jit-Ujj L#l£ 

.oJLjjSL!! ojLCs i_ijj_>>j sLsiSL!! i—iLi^l (jLajJ! £-aj ..^ilLo o j it j.3 

^jjsl j_La 5_3jjjl*3-j<uj/V! ! JJ-*J J-L$jlj JLa. (JJUlM £^Lal Lai 
! JL&j . (Jjj^' U5^^ J^-^'j (Jd>^ O"^ ^ JLa-" i n~ OuL^ "ii-o. 4_LajV! 

<_sVT Ltj_«x. t_)jL2j t oj j i i r\ cLujilj^ 4-i^.La.j JjjLx-i ^j^*.' ( _ ;r 3 OjLj 

iS^jljJa (_L*ij (jLajjJ!j (jjjj^.'^lj (J-^-^LiLlJI jLjT ( _ ;r 3 (Jlulj i_dJj£ J-*9 

JJ fl-uiXI ^ ■ gaj^Jl fiLo*Lt-£5 
i m mi ijr 3 Jl9 1 i \1 . ^.".al ciJLi^SLJ! f*L>. jjjjmj ^jt <(m£j-lLu>> ^j>.j-i j 

. Lu j i n*C i n 4jLLaLa_a 

<_al <T ~ ml ^ (j-aJLtJ! j^iJI JL«-C I fufcl (j-o J^.!j ^1 (^jlj till j Jl*j 
j_jJLi djoUtl 4_LutjJ! j-aj i^Latillj ^LaSLIIj jlj-^^l j-aj 4j! njjLul! 

j_t_u p^^*^ ^^yjLuJ! «L) ^Ls Lt j-aj 4jI jCJ i LujJ! j^palj^i jj-a j^pajjtj ^ IaJ 
' axjiLim =U »^ »" i iiVlj ^Xitl\ LuLij (jLiLc Li^-it . lSjj^ lSj^j 

(j^s^Li.'^lj t_> I jJlj 3j_iL\i! 4Ljjij q} (jix-i U jTLa 4jlj . LujJI A I la ^J jjjsV! 

L^jil ^.Lc LUjj oj^J 'Lr 1 ^ jbj jLi^>-5 c^l (j^! 

pj ^jlj ui itl ^j^C- ^^JIJ »-Lcaj| OJ^ J ' " ' ' ^j^^ ' tL> I 

!! j^IjI! oLoiU ^>L2JI 4Jja3 j«Jj i^jl^AII ^ Jj^LaJI <U ^Xi 
wj 'J J ra y-X 2 j m i .ill 2 < mi^L! Rontgen «(j^ljjij))<-al mi'^I Jjljj 

Jjkj i4j(j1/^/I dJJtU 4^1 1 lmX\ 4jlj1/^/! t_)jj_Ua ( _ ;r 3 iJlLrE-i-ca Jj-»J (j! ««bjLCj! 
CjLcI ♦ Mil ^jJI i>LoJlu m^ jJI rj.'^W J^ao j^^-isl j^. CjIj j ^1 i n^. 1 jj-a Alj-uj-a ^Jt 
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iBecquerel oJj^SLu Mjj_La>» > " ■" a 1 Sjjiaj $ J>k I CjL>.jjs CjIj j 2 i a " 
5j &l La 11 Jlj?c_i ^jt jj-a VjLi . ^a-u Ij^o-lI I J-iLi ^jJLstA ^^Lat ijr 3 t.S-*- i^, 

t_d^L_al (jl_3 4_a j J a a i Lal_a_i A aloJe rt m£jj>.| Sj-ALLa Jaj>.V . cLjlS jUll 

dlljj ClLcl * Mil aj^all ^jLuj OjAi *^ mAj ^Lalj £yz ^a-ulj^a-J1 

.Cj^LcLoj CjJLajsj (J^-* - (J -3 ^-i^ 4jLa Jiaj-uVI J^^" 

L^_i uLa_p=_) La i . 'j 4 mi Cj^LcLojJIj ClLcl » mi VI DjJtJ 

. 4_uL)j»$£LU I^Lp* ^_t-£5^_a ^_j_t*£U ^I^Jl jj_a 

iSj^ lSjL- 0 * J J ' c '"--"W (jH-II Al LaJI i ^ .^."Cl jjj (iJj^SLu ,jj " 
j-L^VI I jjb ij-i-al li^^J Radioactivity ^-cl * mi VI Jal mi ill :^c-*-ul Jjlj La_i3 
(_£j_o£ oLjjI ((Jjj^-u)) i— al mm^I i_i JL>. jjsj . jLiJVI (j-o IjJlI ^LLi JL3 4la.ulaj 
1 1 j A » . V. jjL^ La LuL^ iSaJiJI dJJj j LLaJ (jj| . JLs- w i -^ a ^ ^1 cGj>.j|jj 

S CjLcI » Mil J S[ mi ( _ ;r i ^j_ljIjj_JI Cj^LcLoj jlj n*i t nLi I J ie j^LuaAJu (_^<Jlj 
I J_& . . mJjj^ j»l Jljs CjJ-Llcsj S I j" «J lLj q jl (^jjt La CjLcL»jI/VI 0 JLfl>J 

.oljj^jdl SJLu/ jJ 

3 JljJj Ct-<-a-J JLiJUluJI L^Astjua jQ-^-j ^ ^-uIj^jJI Cj Lc Lt-tTol (jl 
-i >fl-il (jlll CjLcLoji/VI illJj jJxaj: jj* oO^-j ^^Ij^jJI 

S LajlJoj I j» 1 "j (j-^j i4_j^.L«jiVI d j ir-iL>JI (j^iAj L^J mJjj>.| j_i^sLi^. ulILLa 

jj* 2 *» a 1 1 a 1 1 (JjjJaj Vjl ^^ulj^jJI CjLcU ui VI t>JJk i_al mm^I (jL^ Laj^S 
I j 'r- i.Sti i ^jf (jVLfl ■ j* j-ixtaJI (Jj-S^- 4j A ta a I mJ jjl 

4_<j/IjJ ij_a_«j O^-lj (_,-^>- lSJ^ i-^ili J-Ia3BJ ±\£ Laj ,.jj>.| 

Ljgic ^ La p joJj i3_3j|jjtil <LiSLl»jSUI j-i^sLulII 3_ij_>>j ^jjjJ ^^a-ulj^jJ! 
4_tijLjjs mJjl>.? cIiLcLkjI/I ^jjjjill ^jLK-a ^1 1 ii-v I ^jjs c1sJl>.j JLai i4j*_uJJI 
4_il mi II 4JLaL»JI ^-iljj i4_ljLa_a 4 i_uuja. ^^a-ulj^a-JI ijr 3 La d i nil - 1 j i --^ * jj-* 
Lj-lic i."iiilULa iOJL>.J ^ ^jjIj^jJI (_j^sl ^i. (j-a i njt 3j_&LtiJ! aJJt (jl «^LscJ 

. ( _ ;r cL«jIuVI Jal mi itl j<u-ul (_Ll3 (jjs LtlS La^ 
iCjLj^SjjlII i ^ m.C* La JlLa 4 Laj i iU 1 d ' ".' L5j3^ l5J^° *>^J 
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cJLu, Jl_S_S (^jLo Lai ij^H^-^J^ 0 Chi^H^* D^-^'J ^j-Uu-uJ 1 (Jj JJ g-cliil 1 J 
L^jI J_j_i idJ o MiftOj i tjr i>Jl ■ La uuJI « mi VI J c 1^**' II \jJt jj-c I 3 ' 

4j^_3tHl 1 ^3 C-t-La-lc jj i 1 ^" '< "*-**' ^ 1 ^ylJ 1 ^jjjjIlJ ^ ' ^-u 1 j^a-J 1 Cj Lj_c£^ 

L^jjLc \j i (j-u-^j (jr^- -jLojj 4j3J_i i L^-yjl 1 3 ' * A cjjLc i jJiJ S 

£L3jL>J! SjJill OJLA -i^J-J (Jjitll rV\"l V <HfeI U -U 

(jl ju V S (jjl SJLjLLJI 3JsjL>J! cjLcU uiVI ^jut ^^^-^ o- 3 ! dri' <j-*^ 
dJJj J_t-£5^3 ^j^l-Jl ^jjjLjtXI ajjt ^jt i 1j-jjl>. \^ujj>. Lu^jja t^P^j-^ 

cLcSUj . jJLaj (jjLfl . . . ! JUJL>. Li J-*-a . . 3jLjJL>- 3j)Lo . . ! JjJL>- I ) l a ic 

VI JjL^J! <_<jI jJ! £L*_<iV! SjU! i>juJ j>>-j V (^>J! dilj^jjbti .^jja 

L_Lo Ijuxlj :^L^ 4_lcj^I^V1 (jJJ 1 a^ljL-tij . L»_a J^LLjlII (JJu ^jJL. 

^jJI 4-j-uU aj_Ujij^ S^Lo ^c-t-u-i ^jl ^jJISj ^JCJJ (( C(-U 1 l_Lo ljL>-ljJ L^'j 

^_jLu_uV1 (jj : 1 898j ■ o . i. o ^ ^j^-l 2lIL_uj ^ iLij_>.f JaJLinx 

(^j_j_=»o ^j-cl ♦ mi VI Jal mi fit 3jUJ_>J1 3jU1 ^jiaJI ^ lr LlU_>o 5 n l"i aJt 1 
j-j_>J1 (j-ul—Lll 4-oLc (J i_aILuJlj .^j-ijIjJl i^y-ej-uu-i (jl ^j**' ^ * i i Jlj J_>. |^ ■ * c 

J_Lo g,La-L«JI 1 g S '**"* ^ 4_u_uL_ul CjLjj-li_i qjz I La ' tlS3 ^j_)jljJ!j 
O-l) ^'**' * ? ^ J -1 ^ * <-pe-»J1 L-flLuiSuu-tiVI 1 J-$J ^-^-qLcTlAI 3 Jl^IL (^-^J * (J ' 

..^j*\-^-ILj ^-^£jSLtTo ^J;i2j ^IlI 1 cLc-t-u L>J 1 ^jLuJI 
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I j *•»■"« I j I j Laje^j Lg-mXj 3j)LU tfJUfc JutLS/ I jl VI i3JljJL>- 3jLa _>a^>-a-) J ii" «J 

j<sJ d t^-» 1 11 u-o-j .(_gjjJ! L^LflS jj^j £ ^^?0 ^3 * 1 '"' J j i(_psL«j>.^/Li 
Jj-ia n_gjjdl <-a^c Jl>-I (jjs Loj (j-L*-!! ^ij ^jjjIjJ! (j-o i_dl_L& (j£_j 

.(($ SJu-aJ o SCJ 3 jjLolaj\ \jJt Ljjljl 5^-3 i(jil njjji 2» 

^oJLkJLI LLajjj (_^SLIj i ^j^SlSLiiilL<jJLI ^jjj>IjJIj ^_j-u_jJ_j-JI \j g laj (_^SL!j 

( _ r JLc (Jj_i^>J! jj* i_3ji^JI (_jLSj cjljjjj/ j-jjI (_? l - Lo d " "*" ^ ^ L ^-^ L - l -'- a J-* 1 -*-" 
(j_« (j^-LuiHJ! jj-jjuJltkJ! (j-ujutll jj-jjla JljjtJj ^_u^J^_JIj ^jjjIjJI 

(jl (_j-^>- J J)j_2_Lll (j-a I o (j I JaV (jl£j 1 1 o < a q\£ (J_ujjLj (j^a^I 

IjL^j j j i nit (j_j£. (J-«-«-a (JLo LjjUX. (j-"jJ» '• Lplj^j-a ( _ ;r a OijjST 

(J^JLlI (^j-LiSLljJ (jy-^>- £(jy-*-" ^ (j-* ^(jy-*"" (J?"^* ' (J_lL>J I £C_mJI 

£_aj " i"iU LOLo. ( _ ;r 3 2 tj U , 1 1 Jl^£, j^Jj (jt^ w J>^ <^j" 4_JL>JI aJJt (jl 

< iilj LuLo* (j 1 1 ii (J-«^>-5 CjjljLu jia ,_jjj-»JI (_gj jJI j j ittl I JLA ijr^ ^JJ^ 
£_LaJLi ^LlSLI (j-st_i i^-^>- LLoL«Ja LJLc. JLcl Cj-cSj .(J-ojlLI 3_ajjaj_a 
(j I c (j lij ^LjLjj/ i_*Jj^>. I «tJ ^ia-i jL^jJI i eaa 1 LjLo~! oJ^j . 3_a|_A 3_ij_>>j 

. . *Li£.lj Ll»j o-La-2-m -I i ii U *L>- I Is La w LaS <U jjJa jjjo. (j-o -55^ jLil! 
,j_o 4_L>.jijj (_gjjji j_j_u Jac Jl^vV! aJJt, JiLa JL>JI Ij-A (j^-J 
I j^kL^ U^j ,c_Ja^- VU^ LiAj >Lb >Lcla U^a 1902, ^Lc 1898 

(J_Li J a a .jlj-^ 4_I j-^-i p-J ^(jy-^" 1 A .^.".C A | a frj ijLj L^aLj I o ifrj i Ju Jl>. 

jl "i III ^ m2j (jc i Laj i ' (jl jjjj V '"j-" LliaLs- 1 1 jj^** Lui-" 1 f^-^'j-" 

! (jLo^VI 

. I i g ***' flj Lj^_ojLaj i^^i-JI 3^1X1 i>J-A 4^.L?e_iIaJ1 I i g * jcj /qJj i(J_a^/1 

LiuLt^ t^lnttl ^j^JIj ^ iUTI ^Ltj^Jl tjlj-ll ^-^-Jijj lJ^j-^' tl^V ^■■- t - < * : >- 
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' fl-ft « mi OjJ :4_ulL £^_L« J-^ 3 *Lj J * j l£^-JI J^* 1 -^ ^ t->"m ^jLo «Lt£. 

. . Q5UI (Jj-«j>- o' Cr- 1 ' Jri^ 'L5j J ' ^° '• ' alalj 

(j-Lc! (_gj-JI fJ-£-" ''j-d-"" O^j'j ^ 1 n g-^ Jjlj 1902, j»Lc 

(j<_ul_i-<t-iSL!l j»Lal jlkj joJj . 225 j_jj_>J! j_&j_>JI qjj jljcj^ i (-;r c j-J! 4l23 

1jl^>.^_a ^^Jjl^JI ^C-t-L^3 1^ 
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j-SLtaJI jj La-j 1 J)J La !l dJJj Cj_}Jl*jj 1 - »jj Laj Juilj 

SJLjjjJI Llj>-jJj_lSLiJ! 9 j j '■» t J j j 1 ,1 II <_dJj 

. . 4_sj \ ■ ala I 'La^ Cj! j 4-uJjt_a 

..5 JUJ.I LilJj 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



ijr ll! ^ ' aa3> I all (jL-uj^M (^-tc ^1 JLa-"i ( nLij ' ^ 1 ' gall ^-»- i * ^ILi lj-^t 4_uJm_L1 

(_ylc Sj_aLIiJI (Jjj-*-!' 1 a , " ,<: '"' ' '(JL»JU \jJt ^jjs 3j^i.j ^j-^ 1 ""^l 

t^e-La ui-ll w 1 c *\"<~>- * < ^ * ^3 t_dLukj LLfc j-oj>JL) 4_t£. < '^*J a * Ls JjLiLo 
w I c 4_lj>-_jJ_jjj>J I SJj^Mj illajjj,! <_3jjJiJI (^-J-uj jjSJ! j j I »i j i ii-v 

1 A Cu£jj - ^jt Jju bfc^ U"i < .iLa ijjjLjLil dJJj (JlLo (j-C Lbtj i Ljj-^-J Lsj-J/j 
ijr 5 p ^**' * * ' *3 4j9Ju 1j_t_L(2Jj jo_AjUtj ^Q_AJ_iL*_a L^j 1j_ujj i4_ulj_J1 

J « a J cJj-li.! (jH-II JLjJljJ! Jl_uj/^I I j~ -- i (j-o Oul^J CjLiLiJ! ( _ ;r 3 
Oi Llq^JIj (_j^sLi^5jJ!j (jjjLaJj! 1 1 . . Jb J-r»J! (jJ-tA (jjSjj 4_JLjlII SjIj^>JI 

..fell 

jjltJI 4jI JijJI .ol liJlj i—iilaJI jljjl 5-aJI Lajijjjx.j 

<tL i Jj^IaJI ^Lii! J i^l JJ^I J JIjjsVI (jjs j_uSU! ■ aK-j v2jLaL>J! ^Ic 

<U-mJ I J jtl cLiK ^1 CjLoLiJ! (j-o ^.li^. J^i-KJ Lo d j i m Oul^ j! lOijSaJI 
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6..iiA.«nJI OlgjjJI i5_pJ9 ijl.ui.S.1.nil 



^ JLitj 4 ( _pa!j-C^1 3_}JuLLa JjjJaj ^JjL_uj jISJLjI 4_jju ^j^* * I j Lgaji 1 ^ a b >i 1 1 
di! j (J£ . .oLjsj (_g jJ! I j-A r I itaAll j ia£ CjJLs. Lt£ . .ijLjo) (j-o j^l 
,-.LIU-.„ J< 0 « Lg-ol JL^L^/V j»LiJI jl^l! ^Jl 3_».L>JI ->Lojl (jJI d-aL^VL 
liilj . .^jVl (jLSLji JJLC jLojl liiljl^j i3_uVI S jl JaaJI oljjtiaj 
CjLoL>. jj-* 3 Ljj LtC-^_<L_u dtr>oj Lj&laj ..-^j'-^j^l i _ ;r l^ j i mi ijr 3 tilt^t_J1 jdo* 

..sLuJjti! Cjljiji! ! (j-a L^jLvLs* cLuLju^L! 
.(^Lj Lo-j»! JlitIL<j/VI 4_j^JjV I ^ ,Uj-J ? .l , ,,jtlj JjjJaJI dJJt j<ut? (j^J 

. J * it! t j- a J I + mVI Lp^^J^jSLj- i 

■Ltada-i "tl 3 c\ I" -»J, 1 ( _ ;t jvjJ^-l>JI ^ i ii U J I n r 1-^ 
C^t^JI (j^j-jJjjjJI , nil 4-ua-ailU JLtcVlj j^-IVI ><2J-JI JLi£.l-.> 

(_gj_r»>j jl i— al i"i^"r i »V j^^J-!' Ij' S- 4j ?^ C^' t'Luae.xll ,3j_LaJ I ^^Jt dJJj 

..j^pajVl jj-^Ll (jj-^ (3-<S-*-JI L-^J t. i AO Li^_a i4_uj_*_a CjLoL>. t. 1 1 "lj)J 3_] t 
jJLaj I j se i '---j ' 1 c_t-jJL_uV1 lLUj J^t-i Vj <J-4-> VI ^>»j-j jL^o-L Lufc jJjLujj 
I j"l i y>'~ ! Jljjuj i.°"i-»- ill I JJt ( _ ;r 3 4jLjSLII JLca 4j ^ n i nj (_gjJI ^ISLoVI 



II 4* jU— iSI L»$1$mU ( I ) 

£_L*3 <L_J_4i JLJI oLaLi^VI 

f LJi VI (PI j-kii 

jt Cj IjTuCi-li-uJ 1 J-aIlj V JlB i 1 J_>. 5>_Lt^fl 5_sL_u-o jj- 0 ^1 J-*-" * L^_uaj*_fljj 
CjLj ^qJj tjj L<aJ ^ ^-^-^^ L)' lJ^ L)' J-*-^ Uj-^ 

L_Ll ^LjlJ ^Lj^M L^j dJLU ^j^-^ cjIj^u L^-^j ^-^J tdJi 
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,«.JlJ l£->Li oL^/ljjJI dJJj Jla 

i ii iVI j-^i- (_L-»- 1 (j-o (JjLj-u >!l i-LL13 jjr i ii_i (jl-£_pr»J,!j LaJI- J » ■ (jjs 

(jl_Ju^ Ljjl_Ju-j<u . . 4 J ' >ij I 3-jl JUJI (^yi JLkjJ! (j-a jl » uij 1 11VI Sj^j-i O-lL^J 

^1 ' a a II a ' " 1 Q-2lLaj|j , c^\l t^" , CjljjLtaj - j j taj 1 1 £_a s-^-Zu (J£ 

CjjCLalj .. LUaa. (j-a (jjL^j^UI f.\jua all CiljUajlj'Cll CjL°La .sL*j| ^1 

w 1 C ^jl I n tVI 3l_J^>. jjjjLi-ui q n a"t ij-LajGj1j ^ n I nT-"!! 3_lJjLJ_a ' I j"^ ^ ' taj 

. l^ual «L_ulj_}j 4_jjLj_ilaJI Cjlj^LlI _}jl J " j La3. Cj^ i im^ t4lxSxuijaj 

cALaj 1 1 j^j^. 1 pi i iuVI jx. (j^JI i .1 U <~i . J 3_ul£Lal cifu 

4jJLji2lII (Jj-kJLi L^l uiSlj i .iVI j (Jlj^elll J^J-JI J tLalSLlI ,_Lal ,jjs dil j J£ 
(J_a_>«j La-il JljljJI (j_a j I » mi" i ii^LI 4jjJl>. Sj^j>.| Jjuo C^Jej-ua] (jylll 
j-u£L!l ^^a^La-" i nlj i«Gj_oljJJ «Li-a^t3 J '^J^l <L>^-^ ^eJa-Lii ^ LSL^a 

Lai VI 

(_3j_<j/ JLj VI lj_A La (jjjji j d itj-ilaJI 4_Lflitj Laj (Jjij (jLvujVI 

• tjlj-ill IjUk (JjL4> j»JL2j 2LajL2JI 3JLA2JI i^iljJLuJI ^ I j 
«U C^il U, i'I j I C 3 ui itjJI oJj" i .il i|^jLl)l ^Jj}^. tiJIjt iLlAj 

JjJa (_,-«-a Ij-^lj •• J-J- 1 -^ 1 *— i L3 j<sJ Ljjl : di! J^l ljr lc^ ..2_uVI SjLiuJI 
(o±> | ^ | .'~ («SLuiij! (j^j) --^Lcj Ja- JJLiJI 

(j-a jl » mi" i ill Sj-gj-l i«LpJI jjlaj^/l CjLuL^ (j-a Lij_lC I 'j^ a Li>- 

^a i nil 2 • j i a xJI 3jj/Lt3 . jLax.Vlj 3j i u\ i n-sJIj 4^jJI 4jLc JjliJI 

4_t_L»_a (_il£l ^_a filj_uljjij i J_»_lII (j-a jl » uu t n^J 3j-^>. 1 I ^^j-A ^ uJI fiL*_oL>.J 
4_j_jL_LjJa 5j-gj>.| 3e-j i ii Li j i^L-^JI 1 1 n^-i a 5 *" Jjljj CjLsLt^a ( j-a 
4_ul_La_j^ ^1 ^_a ( j-a Cjlj!ij CjL1jjj>. ^LoIuLi jt-4_uaaJa 4_ua_t-a-CjL>. ^ a bj 
. jl < mi" t ,i>U i^yjJI <>jLCJI JLic S-iJLjiJaJI SJ^-vVl dJJj (^Jl L*jjL%ajs (jjs 

.4j|_uLCalj 43jjJa (JSLIj 
jjUtlLa . . ^iila (jLvoJ^I JUX. JjljJI jl < uu t ill jLjj*^ (j^-*-" (jr^ J * * ^ 
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6..iiA.«nJI OlgjjJI i5_pJ9 i-9lijiVi ml 



CjVL>J,I ( _ ;r ^ d * mi a fk\ in ~^^M dJJj (j! j! i^l i ii-v^l OJLA (j-o (j uSL» n 

dUj OJ-iJ • • 4^ uixll (jutJI i h-v CjIjJLS 3^ aJ Cr^ cJ^"^ Cr^' 4-ujjiaJI 

5-iSjjiaJ| i^jLvjII oLjjjj Jl>laf ^ i_3>Ll>.! Lxjlj J-aLSL!l ^}LtaJLi 

(jlr SjJl^a CjIjJlS L^J q\ I UjVl J_C£. J-K-lJI (jjl jU MM I III jLgJE^ (jj^/lj 

. jojiiJ! «l<j/L>. i_dJ j£j . . 4j j » mi" V i_dJ j jjuok jl 

(jj-j_«_LJ 3jjJ_r»J,! SjJLaJ! Jjl ta ' £jLi- i— al mi'C " i nVlj 2_jj)jJL) SJjLs 3.SJ-«ILa 
i4_j_j^jJl£Lll 4_ijLc j ' aaj 3j-^>.t ^^j-A ijr 5 ^j^jjlII dJJj ^JlL*iIlj t4-j^ mi itl 
tiJJj ^yzJLjU ^Jj-ojJjj ij^paj^M ^La-m (jyl^. (j^£La ^L)" 1 ^ (J.JT ' "**' * ^3"^ 

t2jl Jl.aI mi U lLLLj ^-a-TiTi-i ^<u tSji^ij? Jgl Soil c^i ^Ijutl m.U 

cLi_jl_A Cjl_J_*3_^ (_>* :> ^ V **( I illj I I Ulj a j^)^-*- 1 4_dJlL?E_a J^-*-^ * ' ^ J J 

JLaJJ I jjt ^jls ^^j-J! 4.L<CiSLo Lll cjju jls ^ j j "~* H ojI^ (jlj . I j cjLqjU U 

,_P3jJLl! (jl^j '(j-Ij^l 5LjIL«J! tJj^JI Jj^ La ^Jl J-»->i er^' L^IjI Jj LajLa 
^Ijiel^uLi tijuLill 4jIL«J! t_jj^J! ^ I taj ,jjs JjV (jL^j Lbtj Ljj£L<^c 

JuJU t^'Cl ( n^UI CjL>. jl jljJI CjL>. ^1 Jl?-**( I ill jl £lj-4->*JI dtJ>0 d ♦ U) V I 

I j I j L^Laiuil j 3ji>!jVl i_slj_itV! ^1 oIjjLLJI (jjs L^JLj/jI 

^1 < uiVI 3 j ir>\J>. ^1 J-a-"i i ,il JI-^J.1 I j-a Liu! Jjlalll (j-aj iI^miKajI 
^"'a i*Ij_<ij>JI CU>J 4jlj1/^U (_Psj^/I ^la i ■■ =LillL>J,l ^>l i n-v^U ^1 jjl 

, a a_llt3tjq 3jJa_i I J j ^* j 1 1 j LiJe i --"j 4 * lojm i>JLA ^J^ tflj i ul * «Lt-aL>. 5y^>.| 

tsLajtLJu cjLcLoJjI (j-oj M^j-I t_al mi^" i iiVI *>tP*^' ^ Ij i ii^JI t>j-$ij 

djliil JLal^uVI tfjut JLioLj -3!>LUyi (^ic 3*LUat Sj| ^Ijiei^l (j j Jj j 
( jjjLSLjljI ^a-jl ' a>-J i4_jjlj—>JI ^a-jl l^j>J| ***i i nl J^SLai clLjL^JI 

JL^Jll ^jfS 4_uj|^jSLI V I j 4_ujjiaJI CjLvjjiil Sjijj^ajJLl ^1 i n-v^fl (_ya\ i^aXalj 



^Jj el j»j Jail L^jl jJU ^1 i ii-v VI m£j-> I— it-j T jaLu (j I t_ocJ 4j! JlxI! ( _ ;r 3 : «!j_«->J! 
JUJ,! ^ iZjL*.j1! (j^al uaXaV ^1 i dit 3jljLa <_ i i .m SjLulaJI 

^1 u i-»^U 311^ (^tP^I oLslSJI JfTj) 5jj uiJI 03^' ul ^ ji! 

CjL>-j_a .4jlj (j-jLSLI! <_ ' 1 11 -e-i ■ La ah JjJlx-o JLx-a ( _ ;r 3 CjLvjA! ditu 

»j LaJlj i L#j 1 n-t.'VI Sjj_>JL! (juiJ! g-jla^ ' V lil! j (j-a j_i^i3i jl Jjla I 
^ -» , ,. A ,tl jjjJJI (j_o £jjGj JjlUa CjL>.jjs ^1 4JLlL>«j JiJt£. (^j-tl J I (_£ jL«JI 
. 3_3jjj(_a L-kJaJI (jl jJls i^jjs.V| 3_o-l_cJI ^J°i j-a^-Vl (jjl!! (jJI ^rP-Lj <J°i 
U^u\£ju^ tS^-^ *1 Cr* La-<tpUJ! jl 3jjU,!-J->JI (j-a 3jji.LU 3_j.jL«JI jj , ^tlj 
L4-0 / 1 jjtf (jm-a i_3Jut ^e-La 1 ■■ (j-l^. (j-a 4_uj_U CjL>.jJi! liit 

Lol -I g-iic <_SjjtlJlj i4iiiiJ.I 3 m>jV1 <_s!jL4>Vl dJJj 3j_u!j.> 4j1*c 1 ,m 
4 j ir-iL>. jj! Ji^-J 4j| j_i£. . 4_uj_U (^jjs-V! I j . Lajej jl L^jl jJLj <~i Lj 

4-1 1 uu I jl <bl ^i-^jJ.! JjlUMI ^-iZjL*. jl! dl£J l<j 1 n'Cr ^ LaL*j 1 ajgiej 
JlJ^, I 0 ^ *j « j^l- l o T JI < t-*-*^aj i^jjlllj ^J*C uill i _ ;r 5 ^Lal^ L^jLj^j ^jl a 1 n-w 

' " ■ a I " 3. 1 I jLa LtgJ 3 jiji-La 3_jj1a jl SjjLc jjj^5 (j-a J I i3j_<I/Lj1! SjJijJI 
( _ T lc (JjjLSLk-jV! 3_j_«^ tillju oAfaa-l q\ a 1 .i->JI L^-Lo &j * 1 ^1 1 SjLLI SjLjjJa 

(jJLc <■ 1 I »" 11 ( _ ;r i tjl mi )V 1 Sj-cl 1 ul, sLiiji^ jainJI j»JLSj JLai «!j_«^>JI Cjj>«j 
£LuLuo> L^LLaLj i^^-csLi. aUaJLi cL>JL*_o ^^_5t jl£jLi1 i4j^>. jj-* 3 d *^ LkaJl 
4 j g *C 1 <_5^_IL>.1 L^iic ^Jja- 1 u ) {j} (2)^-4-1 ( -^P = - 1 i^1j-4^>J1 dt=»o d ♦ mi^U 

^fl I t!3N 4 II III 1 1—1 ^ ' <l~*. M^t (j - * 4_UiSLt_m 4(ilj-4->Jl di_>o d ♦ U)V| 

Sjj_>J,! jji_«JLi 3_ujJ.I j^L 3 < miVI 3_j^.jiJ! dllj Jj^ao (jSLol l_La 
i." 1 j 0 1 11 ^^ia^l dJJj (Ji-o ' I j uj j jj 1 1 j'jjj <j^-«-i o'j^'j ij-^-^ 1 J- <l:: ?- a 

jj j La ^LlILij 1 LgJLa 3 1 uSotlll «Ij_«j>J! a>j 3 < uiVI ^LULij iS^UI 

^jt (Jj-dJI jj-C ^ * C J . L^Jj^>. 1 o C Lol_4-l 4_illljt_a ^jl J-Itj ij^-Laj ( _pa1j-cVl 
till jj tjjjj< null (^iai Uj t Ljj< Mir q\£ j-aVl Jj! ^ dilj ,j-a Laj^'inll 



6..iiA«nJI ulgjjJI iS>a39 ijl,ui.S.1.nil 



(jjSij £ulx-i LgJ^>. Laj (jlslj^V! 4-i^>L>J! cjU^LLaJlj Q^UI IjjLu 

lit Tr j tl (j-o JUj-t SLcJl^s dJJj (jL£j in* a 3_icl < oL-ul£L«jVt 

S-uaLiJ! j»>LaVl 3_;JL*-3 J j I "~ jl siLDI (^Jl (^.ijj dlli .>L< (jl Jutji 

(jjjs-l 3j_a (oJji! (j^-al i«! >«j>JI c^>o Sjl^S/VI oLi-uLC«j! J LJELui Lj 

. cLSjLjjJ! jjjJaJI cU CjjjG La 
(jLa lOjL* LuJLs. ^ £jjji.}U La! 3jj< , mil 3j>-L>JI (j! j 4j| (^ic- 

2 " J Slj 'I 5) j dllj ^l '-■ Ijl U~ jji tii j I" 3_<jj_U CjLal ji=Ij-uVI 

.SjJL»Ha (_Jjj>.| CjV.Lx.aj CjVLxjj Lfral i »V t 3iijLa-~i mXlj 

*lj_«^>JI oaj 3uui}L! ^1 1 ,i-v>U ^1 jJI ^U^i/VI 3u^L>. ^Ijiiel^l -2 
^s_al I J-* j j " » j j i Julj II (j- 0 jl ' i' " ' iiVIj &\l t->-< , ..VI cjLJLj^. 

^1 jJI £_Lui)M 4_lusL>. ^j j-'inn iLajjJaJ! tfjjfc i<L^L>J! CjI nU"it l 

,jSUj V ^pJ! SJj^UJI oL>.^U *! >4jJ! a>] 3jl^}U 3 nl'^JLl ^Lui^.>U 

jo-Al (j-a j "i <" (j^J ' LojLu/ I J t£ LijJLso (_^<-JI 4j^sL>JI ^^LsVI (-;r Lc. I ^j^- . .." 
i_al uiSu i hVI CjIjjLUj CiLajUUj (j .1 1 n-r~itl jLaJsl I gj -i «" i (_^iJI JjLu/jJ! 
oJl^J 4_i^>L>J! djn ifrVJ £j>-jjj . 3j_u^ CjLcLijjl j j Laj (jjJI Sj^'C null 

3_jLi 3-j| <" i iiVl (jj-^J i(jjusljJI (_LjJLI1 ^!>Ua I JLjJLsoj t 3 j i>ij^1 

^ La ■ ■■ Co] 3^li>J.! s Lui/^! i_al uZ&\ (^Ic L^jjjLa dilji^j iS*Ll^J 

(jl g|ji^Ll,l ciLlLoJI CjI j i i nil (j-a (j-UJ J^j . ■ Cj I uiLaa (j Li_a (Ji-I J ji i(_psjVI 
pi ilaltJI (j_a j-Jl& jj^S 4_Sjj-LaJ1 i> J_A (j_a S dj i 1 4 a V i^> CjL)l£Lal i_LILlA 
Laj (^JLnJLl (_gj^tll! CjVLtcjs JLLflJ (jl (jSLa-l ( _ ;r lllji lj^>- 3jsL^JI 4_u jJil 

lUi I JLO-AJLJ (j-C (jLSLaVI jJlJJ 4_l J_»_lj L>.^ mi 3 * tl i>J_A ui 

jJI uiVI 3jjJij ^Jij-" i n"t 4ijjJaJI ojut (jl Jji i3jaUtl i ~ 1 1 x I La i a 1 1 
p i ii-v. (JSLia iSJjjJaJI CjLj-jII (_ ;r 3 >lj_a^>JI 4jljI/^L! I ^1 i n-v^U 

L. 1 1 hLlu jj-aj i«.lj_a->JI O-so 3 < mi^U (_^l jJI ^1 < uiVI (jlr 3 .j .Utl 

CjI j j i n-v^La . cGLujj>-j jj sU^sLiJI CjLj jj jJI J-aj i43jIjj>. «L>*j^ j^a 



6..ijA«(lJI CjIgjiJIg ijUiuUI 



Ltj_LC (jjs j I i aj Lt/J j-j^I 4jaLL 4_ui£ I j ki j Lcaj 4jJL«J! 3j!j_>J! CjLvjJ 
L-u^ m'ra Lb^LoJ 3j-*IuL_a lmihI ijj>.|j pui'w 3j1jj>. t4 ^ > *J-i (j- 0 O'^?' 1 ^ 

^la - jj-a £-*-uLfu JL*-i (_2~Lc t^l i n~wVI jj-a 3j_}L-aJ1 A * JaLajJ! 

J^e-i jLgj>JI lLL! j (<U i^LLls J-«-2 jl i^LLa SjjLL (j^>-J-!j 'O^J^' 

jL^jJI I ji^J (j£-al La I j<u .. Lalo- 4-1^. U uil 4jsLta J i n~ i .h < u sULa ..(_p2jV! 

JlsLL jjj> i^j^/l ~ U , „ ^ 31jflii.nU j dit 4 T i^:L« J i/'^! 4lLtaJI Jjojo 
«LL-al ^oJI 4lsLtaJ1 c Lj-a^ £_a cl^t-AoJ cL>.j_i t. < i oLlu i^^yjj-a ^ ^Jl 4_uj-ja j-^. 
^-AollJI LiJJIi (J_jj?e_*_uJ 4_uL\_al SjJuill I »jj ' aj La I^L^jj^ t 3j-aj t jL^jstll 

"jj i a 1 1 4 i up La u Ir Jj i a >■ 1 1 <bl j *H Lu£-a^/ (jjl i(_£.jLc (&Lj3 (jlr 
j j laj (j-SLIj i4jU0ie_a i_s!jutij (j^ 1 - 0 (J-° ^3 J^** O^J^' ^Jaj^J i4jjL«J! 
j I ia_i La jl J 3xj I j caju j-ujjjj ^ a fa -- 1 1 <_2!jL&^/l jl (j^lj^^/l L#-l3 

. ^1 » (j-a Lg-La 

(^ylllj i JLk-lJI (j-a jl < mi" t nVI 3j^>.| ( _ ;r 3 ^- 1" t, I i_l ^L-u^/l 4Jal i hjj jjfc ! JLfli 

I Laj ■ iU t-ijl i .iVl JJ-JJ Jl^J i .i-v>U ^1 jJI ^1 < uiVI 3ji^L>. ^> jir" i 
jJ>- Jj (j! V^?^ iS Jb JlC (_La! *>t!-^ CjLjic t' \ <~u V tiJLLfli (j! VI lOj-fliUa 

n_al ulSLj ( nVl J j 1 1 ,i j III JxjlII I jut ^Ltl) LI ^ ca jLlcVI ^ 

.2LujJll ji 4£;<i.nll JX.>L! 

SJLjJaJ! tfjujJ (jLa iJjjjjdl ji>iJ1 I j-* LuL^L^IjLaii I \ljU~, j 
Jjj.jJI (jjj lj_a> w j . J j j i .I tl !j_a> 4xLtj diSL* ol Sjxta3 

( _p3j^l ^e-la ■ w 1 c j^^LaVI ^j^* * (jj (J^-a-i (2>^J iSjLOJt-a A j o lr lHj^I j ' a flj 

LjLg-mJ Lajlj iSjlj_>JI dlfcj (_gjL«JI (_^aje uJI (jjiisj .. L^Jaa- L«jj 
CjI j 4JijjJaJI i>J-^-J 3jai.m jj-caJI j^Jajj t4-u-ul i n-»JI sLijLillj sLaj^jJI 
^jj LaJ I Cjj^Ja I La I jlj . . t- . aj >■ 1 1 L^£jJLj j i L*j_lC I allaeJ J!>LLi 

.3 ' ■ ■ la tl (jJLc jJaLUI (_^aJti O^j'^' j^-^jj' Cr^- 0^ 

.oLaLkJI 
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(jSLalj iOijSjJIj JL^>J! (jSLai JULill (j-a jl « uu i 11VI (jyjJa (j - *^ 

. .3Jj_aLl| JjLLiU JjJ>] 
La ^ojtl (j! ^s-Lt-i jjl c_u5tJ i<LuJjti! CjLaLiJ! (j£. I a-ui£L!l CjLJLtC. ( _ ;r 3 4j! 
L^J Cj i .1 j 1 (jH-II I a (j^ 'Lujjiil CjLaLiti! 4laL>J! j j Be i a 1 1 4j j-J-*JJ 

lixjO. i^jV! ^yfl Cj Ijjjjj-jSLJ Li ^ g i aj La (jjL«-a J-* , 2j \l , ^."al 4_uj_&? 

(j£, (j-ai-Vl ^Ir ij^sr i .i^Vl £-a (jlajVl ^Ja i ■■ (jlr (jjL*J,! dJJj J C I fljj 

i 1 j t£ LuJLjo (jyjJI JjljJI (j-a jl < mi" t nVl JjLu/^j Lg-ml (j^ - * -1 ' L ^-!- 3 
Cjl_<-uljjJI (j— a <j1— lj jJaJs 4 j '<ijVI oLj_U (j-C <Ji^s_lJ! ClLiLn-e Lai 
IjjJ <■ i *1 ) j^t-JI (jl 4_j_uajVl 0L1II J^Ial-La (_^ajLoJ 4_tl_j_t-a^iJ 1 4^Ljx_j£^_j_>J1 
CjLLa ^\ oj_uG jCL«-ij i4^L>J! (jlaLU! ( _ ;r 3 4_lU3j^/I i>LlU 4^j^>- Ij-fJ^ 
^ I r 3^ »-C VI S-Lxaj^/I tfLJJ -Sjj>-J CjVLs. jXi Lj dJJjuj ijLlaVI 

cu^L^LilJI idJj c^L< Uj 1( _p»jSU LA*] I t^bjluAb 2_.^U,„tt o^LcLilJ! 

(JjL-uj ^ La i jj ^e-ta-mJI (_j-Lc Lfrml jlSLal *Ja jlAI (j-a 4jLa iSjIj^tU SjjUa 
oLjI! (jc ^JjII ' a uiSUI CjLlLvC. >lj^>~i ij^ - *- 1 lj^-*J • (j-C jU u~i < ..VI 
(J-t-a^jJI L$_*_a (j£La_i V t4_*jj-*_u * )jj9 aLisda-uJ (JjLt_ujj 4_j_uajV1 

. La Lc^j Llajj 1 2 riK a ^Ij^jj-uLi VI 3jLl«II ^Ltj cr'! 

S>sJi2lI.I 4_ji2lll tfjut J1L SJjLgJI v^jLlLCa'^l ,_JJLa jj i ali (j! jj! i^jLail 

L^jljl Jiial J L^Lai JjJLjoj i LjjL^SI 3 q^U oLaLsJ! (j£, (Jlj^eill ^ 
(j_a j^soj Clt^t-) (JlJ"^ 3 (1)-* La^j^I La V 4_uj_aI L^jSLIj . . cQxajVl uiaII 

cLj_u1jjJ1 (JL<m^I^ (J-a-»-I1 ^Lalli 4_i^ila_a Lcajt ^ ft i4_La-Al 
jLitAlmVI jjk tfJLjJI jjs jjs-T jlSj i JjjJI (j-a jUuukiVI ilLj-Sj jjft liilj 
itljVUJ,! ajjt^jz JjL^II ^ J-2^iI 4jai-ujj ,3j^l;.^.tl jLa^V! 2U,„tj^. jjtJ! ^.a 
4-uiLlII (_palj^.^L! (_gjLtII jj^ajJ! (JjLu/J CjI Lu i nil j^a-ljl J-La I jjj 2j C-cfl 3jJ 
L^Jbt_a Cl*L>.j t»l L^aAll -iljlj ^ la i ol (^jj>.jL>J1 r* I L^aAll CjLi^j-a (j_a cLa_t£jJ1 
Sj-gJ.! jLa^Vl i 'I I" J_«^>oj ,2 , ^ , ^ ~, 1 1 a-LclluaJI jLa^Vl ^a 31mim 
(jja (JS>Jj • (_p3lj-C.VI 3 j JjCua t cLu^/| , ,,-»JI J 3Js jdl ( _ ;r 3 2_jLc d-i^aj^lielLa 

(oL^jJlV) j (^yajjl) 2 ^ I Li^aJI jLi^Vl Jla 2,^,^^-11 Lgjljl JlA jLl^Vl 
(_ ;r iie ; j Vj . . (^^Jj-a^l » I ■ V» A 1 1 ijj j£_a ^jja M . 2j i ■■ a J ((Jj<jjj!)j (t_ lV (_gK i n)j 
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..4iJI La (^Jl 4j r 1 t^Jj 3MUU 3gcLLuaj*l jLvaVl j! 

(oL^/jJiV) j ((jjijj!) 3_ujjlJ! 4ikl*il 3-x-milb jLaJaVl dilj ^<uktj 

4_j_u JL»HJ1 4_jju_ilaJ1 S^illl j 'I • ^ " «L*_u1jjj ^_i_u-o j^pajJu 4( J? j>.jL>J! pi L*aAJl (j_a 

(jl£LU oAjl «LalHjt_a 4_u^_tJa CjVL^t_a 4-t-u-u ^£ i(_paj^M ^jau-ti (j-a J (J^-J 
^1 utL ol < " ^ La se a ^Jl (Jj_uj3 ij-aJLJ1 ^Jja- i uJ (jLajJI j-^' (jy^J 

. 4 rih-e-a sLj^ I j^. jj^S jjj^s O"^ <3 * 1 (j » J 1 V*n j» 4-i^5 

jLl_<j_j i3_j^_La j^_^a ^LLilj 4j-j>.V! ^j^* Jl ' ^ ! £7*^9 d)^- 4 - 1 cJh 1 

. 4_)a tVi ^^_) Jl] (jjj 14-ULlxtaJI 4-LuajVl jgJI » q 11 I j".SilUaj 4-utLuJJ L^TJiju 

1 'I I "1 1 LS-j-ulj 3.1 4-Q-l 1 uJt, I Jaj!j_>J! ur ^ : - LgjJL>lja_a 'U_a Jtj ■ " ' Lx-4 

JaSljJJIdiU 

«L3 J_l LSL1 1 (j-oAj 1^3^ 1 (j-u-iLi jj-* jj Leaj 1j Cj LojJjlX 1 ^LJe-t-uTu ^ J-^JJ 

Ltls Li£^ w S-u 1 ..j . . 1 972 ^L^- -^-^ ^ 5j-<Cn-u-a <Lu^j Lo^J 18 i4_j_Al_LLo 

Lvs ..4JJ! s Lij (jl (jJJ 

4Jal 1 11 xi . . ^Lj Jj (jjSLj (jl I JjI (jSLx-i 1 1 JLC.I 1 11 a L^LuSj jjjju . . (^JLnJ,! 
j j j -»J 1 (^j>.^4J^4_jj>J 1 ^c-JLatU (J_t-aji]1 (J^ill w 5 1 1 (j^-Ij ..(j^SLi jJs '.(J^_aj 
j i L^-La CjLLjjlII (Ji^tjj i L^Laj&ij j 4JaIaXH (j^>. (_p3j^/1 CjLoxIa p U 1 

. Ltj^l) jjjj/ (jylllj ii— al mi's "i i nVlj (_gj^tail ,_Jjj>.^/I ^IjJaJ! (jjs ^tjri" 1 uj 



js-Lc LjjJljs. j j la 1 1 j *«* ii^e_JI jj Lajj i(jjL«J,l ^1 5j>.L>JI jLjjjl ^a 
3 j S j3 j a j j aJI i. 8- ! ae j tl ^J-^ 5 se j i^ilj Geophysics 3 j i'pj^I 
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CjLaLJJ! CjL«_*jo <j-£LaI jjjijo I j '«* ^if V Geophysics prospecting 

dlJjSa 

^ I ta . ^ 1 1 jJul^js LiS^C Lui aJ l_Lu>-^ i 'j-f^ Li-L-a I , ..I , I j". a \ OjlL a 

j^-csl ^_>J1 4_*_u1j_} ijr 5 t.S-»- n j 4 1 J J a ^-o* ^ o i n i <JL>Jt1 dJJli ijr 3 (J-a-«-i (j-aj 
3 i .i ;LjJ1 I r ij^e_J!j j_JI Lu£j£J 3 j«j xlaJI jlaJlj 

(^Lc J5L>. o-a-ijai "-^t!-^ 3 j o iti^fl ,j_o ^ j i^il 4ji VI ^jl«-JI (^LJ 3 . , ilL 

2 , „lj I 1 gpnph ypar I 3 j 1 j itl 3jLuJb (_y<-m La 1958 -1957 

(jt j>.Ij_cJ! 4_LoLi/ ij»Lc J*C i"m I gale ij-laj (_yJ.II CjIj-uuJIj <J1iLl«.u13 

■ ■ Cil ja l~tlj 'LpLU CjIjLuJ! CjI^j-soj 
4 T ujjj_L3^ T L>J I li^t-JI Lai ijaijtJI I 3_aLtJ! ,_^>-l _aJJ! (_,-& dJJj 

j j se ■ a 1 1 tLutoxtaJI (__h^I _ai»<JI 4-<j/!j.J (_yl£- J-aHull* 4_uJjlHI i- < 1 .iljjjJl j CjLaL>J! 

lj l 3UJli»J,! l j-5L(Ilj 

3 y ;ai 

. ila-i-ui uJ 1 i"i 1 LlA 



Magnetic Method of Prospecting itmmMiikl jJall 

i_3j^e_(J (jl ( _ ;r utAJ 'tj 'ijULutXl 4 j ir-iL>. L^J ji^' l (jl (j^ 1 

jljJLLi a 1 n't jlj-L! i f l 1 ~ 1 L^-La C^-ijIl 0 ! Lkajaj A 1 1 iijULulXI 4li^a-JI SjjI 
CjLu^jjJ! ' adlstJ i^Lc J'C j . . La-Aj^tCJ JS-iillj JUJLr»J! JlLa id j 1 njULLitXl 
^j-a fiLj^-H_>iJ LI ^ 1 ta t4-j ' j tal ** 1 1 L^-l^sI iJ7 ^ \ j ) ( ^> c ' ^ ^P'^9^5T^-? , ^ ' 

jjLa ..jjjLuJi! (j-c u , .. j Ul ; j 1 1 ii^e_JI 4ijjJa (j^L^/I jj* lillij ..(jjLu^s 

L^L»_=»o ^^yoJl «LLt-aL>Jl I g-ilajj LaiuialaLxjLa VL^t_aj 4_u_u_jJa l_Li_a ^J^^ j^paj^LI 
Ji^j . Lft j^)-a_i j-a-i 4 lj-ul^a L^ L-ujlaLuLa L^L>>1 JU (_^o-r»o dul^ ^oJ La^ jJljj 
jjcjs- (jl J^>-J clr^ i(jLuuVI 3l_o~ ( _ ;r 3 d J * J .' " ^ Sj_ikLlaJI ijJ-A C^jot. 
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2 »Ua c.Mr I jlLoadstone «(jj3 ' iQjUl)) rfu-uLi <— Sj^jtll w (j u-iIaLutXI 
ij_3_i_L«jJI 4ijjJa i !"■■>■ I I i J " 'bx. V JLs-I^JI LuLi L&Ljol 

(_gt ^ UjI j ^-jjijJI-JI o uJI i>Ljol juWti 3 j i njULim SLLus^-lJ! SjjI (j! L»£ 

Cjjjj CjlilxZu ill (_^-Il d j n Utl t_ijL*jJ! cJj J-ilj ^Ja-m (__4£- (jL^La 

(j_o (jl—Ljj-S (^yLJ-ui-^LLLa .' k a jj^j^U (jl d -UtJxLaJI 3j-&LtiJI liiti 

4 L^jlS^J. L*_u i(j;jj>.l ^Jl 4_La2j (j_« t—olajsj Lj ' uJJal ** rt VL^t_a (^paj^Ll jl 

. I j i c JajJ Lis j 

3-La-aj J_Lc 4jJ_Ju <jjLjJ3 (j£U-i i(_p3j}U i .hULuLU JL>JLl dllj 
2 j S flVl 3_l^j_1,I I <i it 1( j< " j ^j-a jl <j-Ujjs L^LlL>o (jSLx-i I i eaj I liil j^j 
J_Lc (j-ui-j ULjJLU JLsJJ 3j-Ju JUJLr>o (jSLxj j<u (j-oj 4_uj/IjJI 4j£jJ.Ij 
3-jjlj jjjjLlS liUjlSj t(ji " i ^j-U (j-GLii (J " I J S J La i ■■ «l la S ) 

i_3^Lli. Lj 4j^L\I ! jJ-a l_L«J I liilj (j-a j i a Ic j I J_2_a I algjeJj . £j3 3J1 1 JulC 
J ui-i-lal * t rt i_Ls_j1j-j>. ^cj-uj (j^J 3 ' tiJJjLi . .(_^aj^M ^_La_*_u (jr^ ^^j-uLlS jLSLa 

, LljjJlj (_^ajVl ^la-m ^L^t_)l ^_uj_>J 

oupjj! ! i! ! jut iij-aj La^ i^j^U I . ^>Vl ^ , .nULUll JL>>i! 3j-Jl j!j>j 

^Ja-uJI (j-a 1 njULutXI jljl! (- _ T i^. 4j<m-><J,! ^JJ se-LaJI ■ " ' I 2 j La 1 1 
(jl_3 2>L\a CjIjJLo^Lj^ SJlC (jSilj i3.JJJLx_o (_psj^/l (j-o <L>.Ltujs (_gl Vij j"r I ! j! 

.-.I axia (jiuL^ LILU 1 L^jLajl (__r3 LuIj (jj^_i ^^y^iajV! (__, 1 ih ULuLU (JL>J,I 

»1^**t ( nVI (j_ujL^tjJ1 (Jlo^l llil Lai 4«U_ujL^ttILaj 4jj**( i u q L^ILr»o 4_ulaj^1 uinJI 

I jj (__, 1 .ijULlUI JL>JU Sjui (jLs ol <Lla]| ^ (_yjjL«I! j-jjj^l 
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JJ~- i all ^ 1-0^ L*l>^ 'l£>**^ O^i d " ' (J-° 1 ^ia i nil (ji^. Ci i nj^ 

<_a}Lii-V! .^j^s-Vl (j^LaVl ^^a Lie 3 j i njULULa jlj_a ^ylc SjjIjJ,! 

LaL>.) <i i n" jjjjLlS 3jL>.^_) jjjjLoj j ' w ui-tlal utXI jjJUlaJL) Ijfllr «l_t£. J-AJt-i 
I 2 >JI w , ,. j Ul ; ^ 1 I ^,41 CjLlUx. 3_ajlir~i i nU 3jLs-_aJI tfjbt .9 

JL3j i(_p3j^M ^Jaxii 0-><J S-i^j-jJll d j i inViLuLU CjLaLiJIj jj,! j^c I a uiSLll 
. LaL>JI (j-a 0 , I jjjjLlS (l)*^ a"" t4_u-ul i n-»J1 «Uajlj3 5j ] £_U-£3 (j)SLat 
Lj/Lj/I JLajju CjLaLiJ! ' fl-ifuSIll 4 j i hjULulXI 4-2jjJaJI (jLi Jj-aJI ^^^JjuJ! 
JUJL>J! CjLaLi. JlLo i(_psjVl j^^Ll 4 j i njULiJ»-a j_a JL>-!jj (j^Lc 

4-Lu& 3j_<i2J! CjLLySj ( _ ;r 3 5j-uulX I j tLaJgaxl, I 0ji_u-ul^Lj 

! uuj (jylllj Hematite ojLjLjjj* ji Ilmenite OjLill ji Magnetite CjjLii>.La 
jje. I j . ..I ja JLs- '^J^l u < 'hULulU JL>JU Sjuiu ^yfl i_3^LiiJ L&J>aj*.j (j-a 
lijJLjfuJL) <L_uC j [t * 1_J3 fiLiL-o j ^ la * La_a i^j-j^l ^^5-11 d la 3 « (j-* t^t-la uJI 

.(^aJaLiUI 

^Ja_*_o Oaj 4_u_oIj SjUtci ^Llj-A CjJL>.!^oj La 4_u_u_jJa LulL 1 

i^jLo-Ja ^ iijijo (^lll Taults 3_<1>.! jjl i uSUI 3_3jj>_a (jSUj .^jVl 
ij^psj^/l ^jJaLi 3j1j_>JI CjL>.jJ jj-u-iLso ^JLjlI cl^t_uj fiLLuaj^/1 *j uJLlI 

-Ld^ia jJaLu U 3 j 1 ..ilLi-Lg^a ^^ajtxLl 3X3-^'j i3_lUsj^/I CjLlJaJI 

^Lijjlj (J-fl ■ 1 '-^ 'Li-UsjVl 3j_JoiII 1 " 1 1 2 j ta ^Vjjl LijLa (I 

^LlILj .j 1 uSUI ^j" 1 11 a ( _ ;r Lc ( _ ;r lajJI 3^>J! t< _ ;r JLc 1 ^1 L^ia jjLtaj 
I "i lj" a ^eJa i nil CjJj^I Jl^ ( _ ;r La-JI £L^j>JI ( _ ;r 3 M^-a (I) 4-iiiaJI JLat! 
(I) 3-SolaJI OuL^ I jLa .. i£ aolaJI ^Li 1JHL1J 'iJL> 1 "J^ Cr^ 

^j^SLj ^e-la-mJI JulC w ■ nilal IaXI JL^JLI SJl^u ^1)1-^ «Lu_u_tla LuLa jl ^a ^jjs 3j ^£La 
I jut (ji^-J • (Jj i njt 4^j>J I lJ £ «Ux. ^^-l-ajj I 4^j>J I lJ £ jj^ I iCLaja 

i %,^,<ll'a ^HILjj . :6 J*C i^i) (j^jlK iQaSLj j uiSUI j jf JL>J,l Sjui 
w 1 c d a 1" Uiii jJL^JLI Sjuio ^jjjLoj ^J^II ^^^5 j-uSJ\ \jjt JiLa jj-^ 
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Ciginj lil Lol .j^jJ! e-ilLJI i njULiill jjj uitl J< ui j glajdj-p. t^-ta i all 
Jj i4liio Ci Lxbe-La 4ajjt (jj^ * ' <LalaJL»lJ 4_jjjj_cSLJI ■ U j La >■ 1 1 

.jljdal j? j i n'C II ■ La S i ■■ a jj* jl>.Ij ■ Laj. (-;r Lc LgJLa «lj^>-l jl I j'al cajl i_a3ajj 

4-l.UIjlJI j j,„ <ll dUj <jV lilJi ..Sj j,„ <ll dUj Jl» <yi i I iUj 

(j-o j i"n J L-^-il il ^LS_a Jj^IUjI iJliJe- J I ( _ ;r 3 njl£La-> <l J 0 it>^l (j-a 

. 4-i^sL>. i—SjjJi Oaj JjjjjJI Ciljt^aeaJ 4-aJ^LU sLlUsj^/I CjLcjo^IJI q i h-v I 
t^UjSlV! .3 hihULulII iljjJaJI I jif, I niVC" ^,1)1 CiUi^pJI <j^s dl! j£ 
2 h^j^I Sj iSiSl! 4jaSLU .-.I flxLaJI JS'o i .nig 3_jla»! jJI .-'I ajJaJI ^ Toldings 
cLjc-lIj dJJjj i3_]JL*_a jl *j « 2 a Qa^Lj3 lSJ-^ ^ ld J^ a ^J 4jj"i i u a 

CjU IjjJVI dJJj I niij j iJjaiaJI (jLajJI j-j^. <Lj.u3jVI *j uiSJI <Jlil LalSlJ 
( _^Li «l jjJVI 4-aJi J_t£. i^Ia-uJI (j-a as-iall '"'I ajlaJI {_ya *j^>- 1— ilj^l 
jlj_a (_j-Lc CjLajiaJI aJJt (_£JL>.I Cjalo.1 IjLa .4_L3jJa SjaJj-jAI L^jljj>.| 
4_a_3 (35-^ w i J Lai * * 1 1 <JL>JJ SJlJo cj^-j (jl (j-a 4jLfl 4_u_ojJa l_Li_a 

j 1 c j J'C i"i JjL^tj lijJ_Ju w La « J iit_Ljaj ictjjSjJa J_t£. Lg-La j j^l >IjjJVI 

4-uJijJ.I i. i < ui jjJI j CjLaLiJI C i se j 1 1 A j i hjULl«J.I 4-2jj_LaJI ^JLa-"i i uJJ 
ijr 3 Lg-al Jl^-**i i nl (J^_*_u_jJ I j I o a> i—ase-i 3_}L*JI ijr 3 4CjljILa^lal_Li_a ^ o i uj 3j-^j>.t 
in U 2 j I a r I.". sclj-loI Sj_o.^l SjIUJI t_jj^>JI j^s-ljf j-i-a (j^LIj .. Jn-ntl 

i^>to.VI j i ,ijULl«II JLsJ,I SjL<i/ (j^La (_ylc j i <=u V ^ < ,nULim 

**' I I 4_u_a_lia LulL I 4jLjjJaJI ^1 Jl?-**( i ill (2)^-*' l)^ i L>^ > J^^ J-t£. 

: LgJU isLSjjJaJI o JL^J Sj_u^ jCil ^3 =L«3j iCjIjjLLaJ! ^ La i ul J-><-!l (j-a (j^L«Jll 
w I c 4_i_a lj j"'^ j i a a ^ i4_tl2j>iJI CjL^/l_LiII jL><-il 4^.j-«-u - I 

. t.S'r ill CjLiaj ^JlHj La_a j^pajVI ^tia i 
jJULLj (j^La^/l ^3 CjLaL>JI (_£jlxjJI <L2jjJaJI tfJL^J (jSLaj -2 

j ' I Ijj-nJ i(_paj^/l ^-La-m Lijjtj I a K «bl i_3^jjtil (j-a -3 
j»J_«_Lj jl J S-j m djjjjj i<(_La ^_<I/I_lII JL>J,I Sjuiu ' " 1 1 a 3 1 '(j ' u-lLaLLitXI 

s__*j*vi j sjl^ldi 2 L i a ii j a . ii a j ,,nULim jI^li 
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4_lL«jl!I 4cj_<jJ IjJijj .SjjLLaJ! (^yi 4j^jJLI (jjjLuLJI 3j^>-Li 4_L^La cu^Li. 

flic 'I I (jlj-iiaJI (ji^. j *j^a (jjjLjli ^1 dJJjl£j CjLu^pSJVIj 

^M^VI (^i^ ijjj-iLjs l>ijSLj (jlj n-ajjjll i^jLlII tjljjUII Jjluji ^ 



Gravimetric Method 4nri!tUJI <hM jb 

^jjz L^j La I j .'j^j" '-. 1 ' ' L^jLalii^ i_3^Lo.Lj 2_oLc jI jll < 

jj-* 4jjLlII jj ->■ .^.tlj ^Lc cl>. jj"- . *-»tl ^j-o (J^iji ^liLo ^j^LjtXLa . 3jLa 

CjLuj£u ^ya L$j Lcj i<Lj <<*>j^M *j uiflll pi 2 *l^ c-t-i^jj <5jjtX 4_j_oL>J1 cLd-jj-Ls 



5.2-5.0 






1.8-1.2 




5.9-5.4 






2.3-1.8 




7.8-7.3 






2.5-2.0 




8.9-8.8 






2.7-2.5 




11.1-10.1 




2 .}j all 


3.3-2.5 




19.0-44.0 






3.7-3.5 




19.3-15.6 






3.7-3.5 










5.3-4.9 
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jLjrt_i 1 g a\ a\ JjJiLc ^jjJlJ Cj-^j5 Ijl ijr ll ^ LilP- ^ 1 i_Ls J ^ ' " ^jj 

c_j!iL?tILj ^1 . ,i t-±4->* ;,jt ^ji^. 4_aL*J1 <Gjj <^ h (^jJIj Newton 

i L^JLiJ Leal 1 *-J £_a U-uiSuCj 1 1 ^**'^**'^ £-4 L-i _1 j_Ls L-Aj-ti 1_lu 3 a_£j *j l Lc_t* 

t g. t jj ~i i nVl ■ Laa. JUX. 4j- » j i a j 1 I JJ.'^ a J-ic 4^tiaj_iLa ( _ ;r & (Jj i4jjj£LII 
. IjILaoJL^ 55 ijr 11 ^e-J iJT j1 ^"1 < u VI I La 9 I d < aa * J^' w .t^tl 1 &j a i ^ < ^ * 

^^lc 4 j 4_u jL>J! jljJLa i—i^jjj I i j Lj L«-l3j «l jjj-uV! i Laj» Jiix. Lg-La 

^ 1 1 i oil ' La^> jj- 0 jiljuj! Li^tjjjG ij**' o j q _i1 i^jlSLLI J^>. 

l_Lj_i La^ liJJi J-;^. 4iii>J! (j^I • L^jUsjI J-J-«^>- (jr^J ' L^jLfljJa J-^-*^ (jr^ 
cLaj^ ' aJUseJ j<u ijjJjlSiJIj CjLalilSLI! i_9^ti>.l c- 1 1 n-fcJ i LijLj/ 

jljjj (jr^9 ij^scuus (j-a I j~ >■ i La 3_3liSLJ dj-mllu dll iSjjjLX-a £L>.Li^a 

. SLaLtSLJI ciJS lil ,_L33j 'S>^ SLaLtiSLJI ojL^ lil 2 S La ! 1 1 ^ L^Jjjla 

cLa-LXse^a Ja_aj ^e-La i ■■ ^^c- 4_ujL>JI 4laLC "I j^;' a iljSLaj 

S_LjjL>JI Sjui Qa^J titjO- i3_lLs-IjJI CjUIjIIVI (j^La! (^ic l^jjiII! (jSLaj 
j» J^V! ' " 1 1 S ■ La 1 1 t—iljHaV 4j*_uj [jp*. ^I^jj>JI (jjaSil! <La^ O^-*- 1 L« J-J^l 
jj ulSL!I JLsJI dlljlSj ^I^LlV! JlJ-C: ^'-^■■■'1 4^1!^ >^VIj 

1 ^_a I j"l SaLa t_!jH2j £L^j>JI • c ^h 1 ■ 3 '- : ? , ^' Sjufii jjj C^^p- i«LlL>.! jJI 

.j-*_uSL11 (^jJ ' 'i a (33^ 3e-L^aJI . "»1 ^ ■ t^tl ^Vj-il «L?c_uj t^t-La-mJI 
(JLa- jllj a ^ n i n" SjL>.^j (jjLui! OJc-JI CjVL>. ( _ ;r 9 «LuiL>J! jjj<L2jj 
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gravimeter jILi^ljja. Sj^-v? ^ o i Jj& 4-ajir" i ..U Sj^-v^fl Lol iMilligol 

j_ljLjj i(_p3jV! ^e_Ia-u (j-^ g-^l— I . - . I 0 j 0 , " J_«_i 4_jjjjjSL!l lLsjIj^J! 
(^Li ^ j i n ill LglSxl i^Lc "i^jJ (j- 5 '-*-''' iIjL«jijo (j^Lol ^Ir JVj" i »VI 

Seismic Method :4n«mmJI <bMjUf 

4-ajj>-"i i ii U Jjj-Lil! fjb I (j-o SjLs-lj 4 J q i im i nil 4-2jjia]! J-JJJtJ 

JljJ_>»j Llcs-j! 1 j , ,.1 t _J-J 'cj-^L*-^ Q^J-iJ (JjLH"^ CjL*_sj>u j^)^^-* 3 ' 

J j ' Lxjs 1 1 J t£ ' . .j^ "II .sljJJ idiLaliti! 4iaL>JI Cj\ a .Utt ^gl I 

cLl»_u ^iaJ 1 ajj (j^. iiiJJL>JI (j-o JljV 4_2jj_LaJI tfJLA ^J-" (J^J 

o^j-^lj £_aj_o (j-Llil ! il (aLu LilSLa i^llo^jJ! LuLo. ^ LajutLij ^pJ! 
'V J 1 13 a (*^ i^^-^ 3 ^' ' .'1^ Xj' lSj- 1 i jjlj 43jutLiLA (jSLxj 

4lir»Jj 3^-^^' 4li»J (jlJ (^ylajJ! J^"J^J iJ^J-l! Cjjj^s ^tinl 

(j' Cr'! t^^' <^>^5 I .1 

L^Jjj^jJ 41a Sjjl-LaXI d J~J ' gaJI ^1 J-«^-J ^j^J' (j^j - " ^13 ^ " ^ '4^,1 o i a (jl£La 
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<-jjJL!L] ^^Li-Jl ijr 5 Lo liiLs '"'j LtaJI i^juus i^jj>.t 3j-ALLbj 

jJ-lss l 1. IjIj^Lj ^-<a_t-uj SjILS Jjlj l_ul_3 LlILi Ljj-t-a LaJL^-lj i(J-^>* ^ ^ ' " (j-* 

Lki 

^JlLa LaLa_s (J-*j ^- JLJ L^L?- 5 *' L_L_*J ^ £j>.j-l1 «LLa (j_u£l*_L) i(_Lu>JL] 

^lj_aVI (_^lj_>J 4_Ljl_a_tl (_fj^>.^M 4 j"j LaJI ^Ijjj^M jj^^oi. (j-a i_dJj£ 
JiJt£. IjI i n'C il ^ jSj LeaJI 4j<-»i^M (^Lkj I n 1"i a 4jLa ijl i n'C tVl 3j_&LLi 4_uajiaJI 
p J <lj i L^jSjj-Ls ^j^. JL»->*-i 4 ' all ^l^-a^M 4jj>.V ■ la i L-A^La-i 

■ Laa. ( _ ;r 3 j mi" i"i t ij^i- I ■ La i "j L&iLij J_t£. La ■ La ■ uj ( _ ;r 3-4-i3 j n (_g jJI 

jl j_U j i"~im 4_jLa 4_Ll«ji 4cj_<_uj *! j i"i"i h Cjj ia]| ^1 La^j 

«lj * ) (_£J-!1 iLa i "j II ^a-i l_£l3ojj ' 4 a u se rt CjLcj-*_uJ 4_ljLi_ujlj d u-LaJI 

4_j_UajV1 3j-jIu_SJ1 iZi\ a • Laj se to <J^L>. j-*Hu_b ^jl ^^-s- 1 4_jt ^1 . cU^L>. 

i ^ ^,<ll 3 j a , „j , SJLjiaJI L^ji^. O-aLa ^^Jl d)l j i .iL-u^M ojL^ dJJj 
4_a_LL>J,l J-Uj jj-3e-LaJI 4_u j i all CjL>.j1! jLiiHi! 4^,j i n'q . . (jjLui! 
jLiiil! 4^Cj_»j/ jjl J-SO M^-ai '^j a SjLil (_JJLaj L^Ll^j_a ( _ ;r Lc l—iSaxj 

Jjsl) «Luojj/jJI j^je-LaJI LgJLa j-j^I (S J I ir-i) SjjLJI j j x ■ a \\ ( _ ;r 3 Cj j i eajl 
J j , ii tl I ^ " I j " a Ijjj^ O- 5 '-*-''' O - ^ L^JCj_ui (ji La^ i(3j^L»^5 

' JJ~» < aJI ^j^* * 4jr 5 4_uaj-aJI d)L>.^ail cLcj-*_aJ S-jJjJL^ jj-* tii-Iii ^ ' gall * 

18000-16000 liLh^JI j^*JI 8000-6000 ^-,Ut | 

19000 ^b-^t 13000-6000 JikJI 

20000 13000-8000 ^jJI 

1 7000- 1 5000 lSj^^JI ^JLLI 
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-LiJlJ! (j-* 4_j_a^ jL^t_aj1 jj-* LIALj Lu^_t-£5 IjJLi^aj jj . gaj * 1 a (jVlj 



iJ3 _s(^) tfLta-alll ( 2>^-Ij 'L^J^ ^ia_uj * L)"^^" 1 Cr^ «Lc^_ua^-a i^llLa 

L_L*_a j i"i**< O i4jj^xa CjL>. ^_a Jj^Oajl ^-jJcaltH 1 JLA I i*ii '< t *\ mi 

^jlj-lLsj 4jsLii£ ^I^-L^jL-u l_Lu 1 ^C-t ^aj"" 4_u_t_A *^cj_u±i iCj\jh\->S^\ £j_aj>. 

c^sjL^s La liLa . jl m'mVI ^ oIjj (^l!! (!) Lji«JI ^- ■ ^ tt 3 ^ ,Utl 

1 l^-ua l^j. ( _ ;r 3 ^jV! (j^. ' aljjej cLajJaJI Jilo ,_£jj>.| sL2jJo CiL>- j-U aJJt 

.Utl jj^j Jj^sLaJI ~ U . ..tl jjj^/l L&jl i ii a (jx. Ijl i ..'■Til ^Ltj LpLa 

2 , , „;tl .-^U , „ll \ Q^^r- jlj I ^IC 2jj ^. , ^11 . - 1 1 ^ , U 1 1 2.3^ jLojV lj Iajj 
-3_i^Li^3 * J**TJ ' " ' ^ ' ^4^5^ ; ~ 1 1 ^ . U ^Ij^Li Lgjaai (J-25J! jLoj V 

3jjs Ijl i ii*? )l (j-iLnJ tfJL&j ^".^ .Utl (j^j Jj^sLil! ^_La_mil Ljj'j^C"- 5 ) ^L»ijV! 

^JLlJLij ^C^t) oU^VI (I) LkJI aSjUII J>U. jiJH lCT i^l (jJI ^ji*.! 

J_«_i (jK-a (2>c IlJLlhj (j) 2 La S 1 1 1 J_t£. 5_uIj , „tl J . 

O LS_j_LaJ I (J^L>- CjIjI i n's tl SjLc (^Liu jj! Jju ^e-la i iJI ^1 ^J-^ c?^" 

L^o. JaL2lJI SJ^-i j-Usjjjj ^a^JiiJ,! 
jjLa i,_psjVI ^ ta i ■■ ^Ir jjt - ^"^ tLLaJu SjLs.!j 3_aLSH<j/! ^Ir geophone 
dij^sl^JI Sj_<I/Lj1! « I jjj/ i L^jJ! «L^5tlI.! CjLj-jI! Jjj^3J 4lir*J i_^x-uij L^la 

LajI i u£! tl jijlj L^jJI SjjjJk! jl ijl i n'C tl (jj^ Sj-<I/Lla ^Ja-uilJ Sjjl jjs L^j-Ii 

tfJUk j J la-j j d A I *< ^. t I 2^ ^- , ^ II Q La^taJ I jj^j slij^sLiJI , ,,tl ^jjj 

. L^-La ^1 CjL>.j1I Jjj^jj i " 1 1 la >■ 1 dlljl^j iSjJijLlil Cjlj-cajjJI (j^. 

tj^ ie3j d la >Jg tl d t-wl w Lga^ * ^J-II jj-^J-^^ 3-JjLS-a_)J 

3j-^>. i ^_Usl 3-aj J ^t-LaJLl 4-^1 i n tl 3j3j-*_a ^_a - ^ ta 5 ) ijr I! <L>. ^_a 

iL^jJIitJ (^JLlI CjLlJaJI tile. 
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^joj .Sju>. u I c (_L£ ijLa_ijV! jj-^ 4_>ol_iJ! d j"j * =aJI cjLvjJi! I j jloJjj 

4j|_3 i La cLajJa ( _ ;r 3 (»L>. (jjjSji] 4-aj^LU 4_^jJo-l>JI i—SjjJiJ! j»LWI 
3 S LaJ I 4 La i ul aj I /aI ^ ■- T j .CjLaL>JI sjJJj CjLhajso (j^Lal (jSLa-i 

■ I j ie ■ . l-JLuJI ( _J_lB 4 J fl I llj I lltl 
CjL>-jji1! (jSLx-i (_£ j-JI (j«ntl .ilj I aJ£ j^t^ioJI 3 jja ^->-^lj Lai£ i LuilaXaj 
a mi" 1 4m£j-^c_1JI ^ 5 La * rt «L>.L_u_a ^i ujj ijr ILllJLi j J '"'**' ^ (J' ^ ' 

^aljloi 4-2jjJa]l lLIJj Jiil 3-aj5UI '"'^j a all I 4-La£ Lai . cL*jj_a Cj IjILajlj^ 3 JLC 
oLlLsjlI! I" i n" liD j£ iCjLaljj>- II ui^J CjLaljjs. jij£ 4 « i eaj La 

' ea 5 *" ^jy^-JI 4_Laj^/l » il i n-»J 4jL1Li 4-u-ul i n~*.j 4^9.} d .^1 , ^. 1 1 sLul ' n"»«JI 

jl i^_La m-ll I r - Ul , U 5j ^JJ Jj i^jJI 2_La_>J (j-^ 1 j SJajJ 

4 I J_& ^ Ir j . . i La ^jl jj ea * j t i4_uL\ll jj_a 5j j * < ^J^- ' jj^-^ * 
4_ljLjJI (j^a <— aJi jj^a l«j-^>- g- 1 J ~ SJsjLj 3JL>JI aJJt ^jjs (j-ajJI (jjjLaj 
cL_t-aL>. 3^Jj' Ly^~ 4 ^1"-^-^ | fiU_aj^/1 LuLoJj ^L*> i uj i4_t^L>. 5^3- 1 ^ La i uljj 

{jAz. Sj_i>. JL>. ^j-lq^I ^1 LgJLa 3 'I aj i uVlj S j^a 3 jLjjJj 

^j_a ^ a_iLaj La «J i se dj U 3jLL! L^_i£ ^.Ua^allJ t^e-La-uJl jj- 0 JJ* 3 0 c 
4_a3j . £ ! ^$J1 4jr ^ Cr^" ' C^- J ^"'^ ^-iL^. ^_a ^j^* * jl mm \ \ ^_La_l ' w a.LaJ I 

O I fl • La 1 1 (j-^W J-tH'-' *^ JJ - ^- 0 * i'Li-liJQ CjJLjo (jyillj i^La-uJI J-l£. 

4_o* ^aJa_L>JI 

«La_jj-La ^1 se "1 i ul iCjL>.^a_LI jl i n S> \\ 4_jjj-La Q-aJL^-**t < ul La£j . 

. I j . ..K . J 

Electric Method 2Urf UrfjUt 

ga * ul jj-^ L^-L^a-jtJ i ^ I **. "»-" ^j^LjlXIj jj xjl^I I (jt Lalt-ti ^qJLjlj ^jt c_t^e_i 

«l>. (jjLuiLa . I jj'a *Ljj^SLII ^L^aJ I j* » ■ I ^ « ji I ^Ij . ^. ^3 Sjui ( _ ;r s jj>.VI 

«LxJJj ^ j » jj 3t LaJJ (Jr -a-Ia-«J I 4_LaJL«JI La! 1 r I ;j I i Jj ir^ijUJI SjU^. j»Lc 
La^ i LgJjjSu i_3^Lo-Li 4_uj^SLII LjXajLLa ^JJ-a I afcjejj . sLij^SLil J j ir-ijHjl 
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4_P jjJl d_a jUil 

5 10 - 3 10 
5 10 x 1.3 
5 10x7 - 3 10x7 
8 10 - 6 10 



0.1 - 0.6 
0.03 

3 10x5 - 3 10x3 
4 10 x 1.8 



jjsi_fljl JaiS S-J j^S3l iajUll (9) JjJ^r 
(jy-Lc A "l I n" I 4_UJ^SLI1 d "i w U 1 1 i - 1 < I 'r-IJ iOLloLlo^'I lillj ^j^- -Lb 

i Lse-Laal I ( _ ;r 3 sU3^>JI <>LlU j >l i a a (_£j^tl!l ^L*_b J J-'-ulj 3^ aJ 
£j_c < a uiSLil ( _ ;r 3 ^Jii>-" i n" Li£ iSJljJlJu 4jJI =L>-L>JI ^ • ' -""J fUl <-^p- 
^£.}LlU . jJI . . liJLljJIj (j^sL^jjJIj (jjjLajJ! Jila i4_u JjlII CjljJLiJI CjLaLi. 

Ly-f-J-S^ J ' 1 "* " J' £ ^i>^ cA>^ (JV ^1 ^fl_J>»-ll £ ^J^' 

ibjLkJJ i_t>-_aJll <_ckUI (>a dILaJI J}Li. (JI><-uj (^jj^SLJI jLlJ! tiilluiJ 

jl t Lg-CjjJ I < j~ W- 'J g^-ll I j lj i ^yfl ' fljgjej jljj.1 i_dJj£j n 'II i nil 

j^ir i roll J^Li- iSj-^ J-^" *W>^-" iSj-^ • £ ^i>^" I a '^1 3^ 

Sj_uSLII sLuj^SLII 2 ^jl ^ ilt IjJaj a j » i '— cL>-j Jj (jSLIj i=Ll>-jJjjj>JI (jJjL^jJIj 
. <_aL>JI JjsjJIj (_gj_L>JI jjoJI Jfla tj^ie i^aJI t_JLc.V 
^ • La 3 (J^ii- (^Jj^ jLu jlj-al ( _ ;r 3 4-uj^SLJI cL2jjJaJI a se b3 1 1 J-fli (jr^- 
(j-o jLuJI (_gj i iij'q i4jj!sj^/I Sj_<iiill (Ji-I J (_LlL^ J) 1 ** (jr^ OVd>^ 
t_ 1 _ta-2-ll 3_j_ l J 3 jVl iSj 2 11 '"«! 2 j 1-^ j j-C ((. . >J-U) £rL-j_ta_2 II JLa-l 

I » i" . ~ 1 1 2-i taJ I dJJj (J!>L>- 4jLjj_<j/ Sjuiu i—iiHicj ^ «j daJUj (i_JL^JI)jj>.VI 
CjLoL>. w I C S-j^IL^JU jj . ^» tl'q i4_uj-^SLJI L^ILajL2_a L^LiJ ^j" 4_i£,^_(J 

I J J '** jH' ^- , ^.tl aqlaJI j-jjLj (J^L2j j -J-^' - I _'j j*^ H I j L i ^j" Sjuiu 
j 1^ 2 ) H JL^j>JI ^ J-I^Hj La ^jjjLlSj ,j gS[ II jLuJI 



1 17 



6..iiAanJI CjIgjiJIg qLujuUI 



ilLlj) (jlr j i voltmeter j ~ j i"tj"a ^ q , jl 2 U , Jjj dUjj t^la ■ all 
jlj I nK ijLuJI I -i jj'a jUI dr4ijj II £j* .Us 11 (j^j 4jsl , ,,1,1 cjjulj LiKj 

CjLlLi£. ( _ ;r a 5-aJLa-"i i u U CjJ JjlJ JlSj ^la-uJI J_t£. £j_uG (JjjLlS (jSLx-i 

cLu^SLJ! i_sLtaaVI jjlj iaLcoil Cj-uIu 1" i uj La I j 1 1 a i^^yjj^SLJI w Laj< II i ii U 
S-aL^I ^ , >.V 

Lg-ja (jj^J La LjXaj i4jjIj ^JLa-" mil jLuJI 3 J-Jaj ■ Lai VI £_a 4-ia 

j-4jujV1 * iLL^aVI 4.C ^-qj?e-a i ^ . aj * ^ ^.a-cQjLj 4-LaJiJ (JJ5^ CjL_uLloJ1 £j_aj>. 

fjS i n"i a Lg-Lu CiLal i uXI « Loj £-a i Llkjj jG ■ -lllajaVI (j-u JjlJI j| jjj 

■ i 3 1 A 1 1 SjLjJ mi II JjJaLLtl Lg-ol JLitjjj/l JlLc I , ^j,^ i^jJulU 

<j1_uj^SLJ! ^ .U^tl (j^j ^j_i_oj jjf jLuJI g-jlaj ' VI ii Jlxj JlS jl i |_gjl se-LigJI 

~ U , „ ^ 1 ^ 3jj^.jil a-jjj'Vlj JLa j_U 3_JL«J! 3_uj^SLJ| 3_ajLL«iJ 5 j . , ■ V T Lj 

. t __pajV1 j » iLLisVI 3 JLo* ^Lt-ajl JaAj Ji ^>-j 4_*_o j JjLLi i ( _p3jV1 

(jjiLj-S-J! 5J j a. I Jji i"i" 2 Ij j i uj i4-2jjJaJ! SjLjjJj 3JL>J! aJJt (jy^j 

juSj ' d j ;j g-SLII i— il ta aVI I j ja ^.Usjj (jill 3j^>JI j i c -^Ij^ * Jjt 1 

j » iLLaaVl JLp* jj-u-o^Lj ^Ja_*_u JL>.^j ij^)^- 0 ' tj' L)^-taJlj ^LiXLi j-4-i3 

(JIj^cjJI (jJaLLa jLa- i"iVl CjJL>-I jj lil sbl i_aj_jJoJ! . (_p=jV! jjl-J 

IjLt ..4_lu3j-o jSLlj (jr^c Jj Laxll L^.JJL>- (Ji-lj (jLuj^SLI! (jl Ja^ll ^J-i 
L^jt-a (jSLxj (_5 T ^1 (_psjVl (Ji-I J L*jJlAj>- jQxj 4jLjLiLaJLi jLa- i"iVl (jV S 

(j_o iLjJLti jj^I <L2jjJa 4_uj^SLII 4ijjJaJlj 

4-Lal i all sLlUsjV! 3j_Jai!l CjLaJa J^Li- (_gj-«-aj (^ylll sUajj^J! <>Lii! {jC i.'it jtl 

.^a-j^La ^ISLo ( _ ;r a ^wi (^r^ 5 " ^-ilj^-gjlj^tl cjLH ji^ cjlaLcuji djtlaLa 
jj-^ coil (J!>Li. '(jr^l-''' qLjj i ntl llL! j JjLSj (_rt3. 3jLc ^-ajtHJ! iiJ! j iuLajj 
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i^L-ull L$_al_ot s-q-TeTiTlS i Lfc^-iX- w ' ga LI ^ ■ ■ V 3jJ_t-a \jgjzz-l^ t4-j-al i n U 

5bi>.!jJ! oLlU dit 'l£>*-' CjVL*. (j^J 'jrh^ y^'- 5 3jjSLa 

Ij-Lajj . . * ij i n"it1 t_d1 j 4_u:L_u_a j-lc cLj-Lila d A a La CjLjLtla ^-i^- 

4-loI i nil '"'I 2 iLaJI ^La h>LlU tiJ-lj L^jUjcj 4 _ ? HJ1 LaJI ^^Lol ^LjjjJ 

. I j k: iijLxILi (jylll W .'J ^i.iiU 4_lLsjlj 

Radioactive Method: Wlftiiijtl AAdjbi) 

jJj^ i4_ujJL_oJ1 (jlalj-C^I ijr 3 L^_o1 jJt!u_o 

ji jlj-U p i .il 3 * nW <tcj-«j*-o ^Ir jilaj J ..4jj_jiai! 3-aJL>. i4jaLLa 

JjjijJ! j^i-T (_,.a j^>-jj 'lSj^' 'j-^ 1 - 1 £ ^Lj-S^I 

i (<_ tj-^ll I 4_l>. jjs) cjLjjjjij_i Q^Sju Si jJJI 1 (' . 'j j^"^ 4_JLj/) cjLj^pSLII 

JJLC ^jl i ii j CjLjjjjij-jJI JJ^CJ .3lj_iJI Sjj^>.jJll d j a. jS 1 CjI i t i"itl 

ij uaJUi! jJ! ^>II o i ..j jjjlI! ! jla ,Utl oVL>J! ^ tijljjij^SLI'^l 

-: >ii*a ..3jjd! ^ 



6..iiAanJI CjIgjiJIg qLujuUI 

. . Jl>.!j jJI 4jSji *u (j-oj • • Jo-lj 
(jLijj-HSLlI I o j ) ■ La-i-sc i i(^_u! (j^_iojjj_i ijr L^ ^-JJ-i Sl^j (_£olLr»o 

.92 4-ajsji i^^Ij^jJI jJLj ^yia. iljSL&j 

((jjj^SLiyi (jjj j-^ *j_a 1 845) (jjij^SLiyi (j-a i lijj JjSl S^Lc iQajjjjJIj 

(SjLs^aJ!) jju>-jjJ_jVI (j-a >!jCLi! ij-i^sLud! SjjjJ! (j'jj^' ^jjCu iljiSLtj 

.238 (_£jj-JI ^jjj f ' J->f" jV 1 o' cr'l 

(j^J • Lfl-Laj-I £_a Sj^LcILa 4jj>- jl! CiLbe-uJI (jLfl joJjlj La^j i j jjt i all 

i_gjjJI (oj3>!1 -sLj-sjLi i^f iCjUajjj_J! jjlc jLjJjLi jl-ijj j-aLsJI 3JL>JI 

.j»L«JI S_uiL>J! (jajla lmo. 1^1"^ (j^s Siui/LcJI 3_ujL>J! ^ a i iu i_£>>-5 
j^aLuiJ! 3l jj w ' a j^j *** • "i t*'^ c 3JL>- '■. ' ' ' n_) ii_oL*jJ! j_a j_uSLI! jiLuJ! liilj 

Sjja <_il«xi (jl tiijJj V jl . . £xLaJL> ^LjaJa V jlj eg . ..VI j»jLc 3JL>.j 

.. I Jo.! j Lji Lalj j i^if JSU q] ULLj 
..<Gl j j LaJutJI jjjJu (^Jl (^JiJj L5jjJ! (*4>" J^f*-^ 1^1 

lS j-II JjJ^J! l£j j-II ^>II '- 1 ' «■> *>>*T j ^ if (jJI J^=^j l5? 

. . 3l jjJI 4 jlf 

jo-V, j jj^ 3 C^^aJI j-a ^l^j LuLaJjj LiJtjjjG j ' a IaU CjV^a^tHl! 

L 1 1 n^-j i^jl ea ) ijr ll j ua2j Ji^j i i ntl CjLH CjV^a^tHll dJUG ^Jj taj JL9j 
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Cj Ljjj Jj-d I Cj^Lajl £yC 4joLlII CjVjatl!! liiti I _i x ■ aj 4jI . . l_Lfl> p J ^ 
L^-j-Jc-La }~(Jj 5j- Lljcj aj I 3jJ£L*_ul! 4l_jiJLl! j-i-al_ULJ! Ciljii Ljj-i (j-a 

(jJJ I j -ij ■ .."j I j~ . ..Ij L^al ifuli^l (jSLal id algae a CjLcL«jI/J (jj^Uajl 

3^3 L&jlJuI Jamma « LoL>.» pj Alfa « Li!i»j Beta « LLu» 3 < oil '.^^a 4j^iii 

i U ,"..K tl 1 ^"t^ , ,.1 ^j£Lqj 3j-^>.t £_u-a j^SLot CjLu_uL_u^/1 dJJj 3_3jjt_4_i 
La Lc ^ j mi 

i L^_aLajs-lj LjJK ui? 0£.jJ3 geiger Counters (j^jc-p.) CjIjIjju <-Sj-«3 
^jij-" i iuj i3 j i ill i n-w ji£t seintilometer j.lajlj'm jyuuj l£>^"' "3 4^ 



ijr J>. ^g^i 1 (J-<3-*-J 1 d-J J o mi (jjjS i^-*-* (j ^^0a_t-a ! iJ? j>. I ^ i nt 1 
^aae-aJI ji fiLtla_>J1 Jaj1j^>J! £-^J * ^ ' ' •***""" 1 u tjlj • (J-d->J1 4jr b 
dJJj . 4_o*^J^_o* CjLjLuj Cjl_o^l*_a J ' a >i H j^pajJu ip-jlsl pia-lXI 

. . 4_lLjX. ^1 4jjJaj C^jI^ ^1^j-o i^^pajVI L5-Jaj ^ \ 3J| uiA 3_it 
jjjtao ^£ Ji£,Lvuj (JjfLilI! Jjj i ii ■ I J ' a I j c I 4^l£Li j i 4_^>.^J^ t l>J ! 

cjLLSuJj jjjujJIj cj|j!jg>J!j 'LiSm j-aiJIj (_gjLjSLI^ cjLcjj_Jm j^al j^s 

till j£ ( _ ;t j>-jJjjj>J! ^-mXlj I j (jLij^' i—ijJlSjlJ CjIjjJl2j iSj_u^ (_£jj>.| 
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feoj^aaJI OlgjjJIg ijUiwUI 



^JLoj J j ^ i!j-j>.| (j_u_jJj lj-o*tj . 4_t£.1jjJl CjLjIlII Cj j i^l_>J1 -ilj-U 

, , (jlSLo tjjj SB uaJl J-Al J-li J 1 t JflLAJ j_o ^j-Ljjlj -2 

^-Lc ^j-j^VI <_u>»jJj_j_>J1 CjLjLljJIj jJt\ jiaJlj ■ La 2 ill &JJb "3 
S^-tla 3 J_i J_>. filial I ^U_u Jl3 4j1 udjJU (jl ^jLSU ifiLoLol 

^jJl>J\ (_jjlL>J,! Ij-^i-l (<u ij^^Ijje-uIjIo-uVI i_i^L«jJ!j iSjjSijJk! cjLijlil! 

cj Ljj_o_>J Li <_ajjij La tiJLijt ^La 3j_o-^/l 3JL>JI ajJt JJ"' 1 ^iJJj-I 

(jjSLj Ji^J jj-u JL>- LLula Ljjj-jJjo^. Labi j_L«-l (jr^-II i_Lli3 iS JlJuj-I! 
i4-jj I » II . ~ 1 1 ^ i_tall I i eaj| 1 1 ii-r'q L^j 3ji^>.jJkl ^ aj-LaJI (j_o 3j_itLtiJI 
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6..iiA«nJI ulgjjJI i5_pJ9 i-9lijiVi ml 



J^JS .. JLoC^/l dJLbJ 4la£La sLajJLs* Jl*j LlLjj-o I j" i ulj ij CjLLlkJ! £-«^>- (j^ 
. I j i i ii > (J^^ J-d-^t Cr^ <Li-S-i-A^iJ I . -~>T1 cLjlj-lLs (jc ^ a 1 «**m (jl (jSLo-i La 

ja£!->JI (ji^. uJI (jl . CjLLlkJI ta] I (j-«-3 lj-#Jj 

I j", J , jjj (j^La? (jjs i UsLjcI l1sLUj«JI jo-Jj V ^Ll^S i L$j *Lx2JI «.LcjI 
(jL^ I a K (sLa-jLLi) CjLLiC (j-a JjV (jSLIj i4jj-«ja Sjojo (j-a (jLajJI JjjI^C 
. 4LlL->o ^Lij (j-o i Lajlj) 4laC (jSLa-i V j 3e i all 1 (jV liil . LcSLa_a liil j 

(jl Jjlj n_gj^j>J,l jjrfyn\ Li j i^^LuijSLII J-lLkjJLj (jjjjG J-aj<JJ CjLLlkJIj 

2 1 j 2 1 a a cjLcLWa slSj^j o Lc. LLl9 JSLii (_yLc Jl*j 

i4 n jl i ii ^Luajij Ljl^jj jj-LaJI JL>. I . ^I^jj>J! i ii U J Lac I (j-a dll j£ 

4 ij i p 1 1 nt (jj-Aj i 4_o^aJ^a-»->J ! JI'n miVI J_u_aIlJ JjL_u^aJ! ^o^I j j LaJ La 

JlIc cj! jJLj j tiijjj Vji Ji j~ jls (j^lll £-o}U! (j-o j^-I' J^o- 1 nil 

j-Lbl_La w I C Jj < a >i 1 1 1 < ) d * mi^U CjL^t_£jj-aj «Lt-aL>. ^^L^l ^1 JL^-**( i nl 
^ i ntLi JaLjlI! (^jJV^J^jj^J! ClLa^h i nfl (j-aj • 4jLaLiu (4_u^aSLi_uaJ j-uj_u) dqni^a 
(clla-I) (jlj-xaj (^)-(_aa_Lj£Lll) Jj-tl (j-uLjJLaj (^^^LioJIj d 1 i^g-JI (^j^^J^j-^J 1 

L^jjljl (j-SL«j <JU-pe_i (jcjl^ja Cj^Lj J-aL>. (jrLc 3Jjji^a fu-uj <L>. ji) 

j_iiaJLi dilj J£(j-o l^jl^I! j ..dili i^yjjSLuJj juJIj (3_aLa) LjjLi^! j 

jjLuJ! ^Jt Li^ i Jaj!j^>J1 j>J_A JaC q£a j . . 4_o^ ^J^_j_>J! Jaj1j->J1 J-*c 
JaLS-LlI a • i jjj JL) JL=»o d La i Jsaj1j->J1 ^l^-)! ^u> (^^3 

. J_Lt-£5 Lill 1 i3jLlL>JL1 ' - 1 1 La >■ 1 1 

cjLal i nUj i4o2aVI L^jLaLjo! ^ a i n~j 4laj_j_>J! ^oSL>>j SjLlJJJ ■ La^SJLlI dit ^1 

cLuj/IjJI CjLaSLreTjLl L^jLcLfljjIj i ( _ ;r i3^/! jaSLajJLl l-^la 3jL>.l jJ! jjlj 

dJLiAj i4ajJI lJ £ 3 < i^ljHa 4j>.jJ) CjI j) , 2j<- \l Laj i i LaSlj a. ^i!la i ill * j'a l_Lu 
4-2-La-La ^ j La «" 1 J_jJa I Lisjj J-^' I Jj' a J-«-«JI ' ■ ■ I La3j j i ^ Jj i Jajljji. 
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6..iiAanJI CjIgjiJIg qLujuUI 



j»jJi (j-oj • • 4-ajl.J ^ la a. ^1 aj ijj^s^/l L*Jj-<-u LaSo-j i LaLj Luj jGj i4_<JLc 

sUj it-i JiLa (J_al _o£. ( _ ;T i^. l.lLaa£.l i L$J j l V SjLjJLC ^j-^ 3 O'V (j"" 1 

j_ua-HJIj iJ-ajJI ^yfl 4jjllaJ.I 2L3jJ! iJLSjjVI iajjJa j O^J^" 

CjIj_Ju VI ( _ ;r A La JjjiaJI ijJLA p la « a (jl V!.43li (^^jJoo^JI sljij d J ' uill 
iLJLjj-Ls — (jlj-jJJ 4JLjj-Ia — 4_Lt-£5^_J1 4_jjjJo -^jj-A (^yJ-JI 4_u_o_ujJ1 JjjJaJ! ijr 3 
( j_a Jaj!jj>J1 <J-aX. d ta-(<l laj uj »N J II) 4jj**i i nil fiL>.^aiI1 4j2jjJa--jj_ajjLLJ1 
J^jjiaj d la i til ^aj Jaj!jj>JI <Jji£. 4JLjjJa pj t4j^_>*jM Jaj!jj>JLi ^ a i tiJJ < 3-?^^ 

cLajj-Ls j I " V tin LLu* Ij-hI jjj-^" liilj (_f JLs-l LlA (j ii a I i (jl Lj-ijl lilj 
4_2jjJo (jt-^J • L$J "?* I I <— si uiSLj i hVI J-^l O"" 1 "^ j' ^ij^?^' Jajlj_>J! J-a^. 
(j^La-i j -> * 4 J-?*-^ (J-* L_ a d 3 la * 1 i ntl all J^>- (^j-II Jj i 

i i , J i I j . alj * £j « j j'iC II ^Jj , ^.j tl J jt_j j U tl I j a J "« 
ijjLIs (juu i4laL^ '^^-^Iw-?^' ^-a^m ^jjlj J<j i nj i_g^^>JI i— al i'i'i's 1 11VL9 

^j^JI >-al ,'; , <-,,„ VI I j_& 

<UjeIa ' all j^** ' 11 jjj L^ajil jd^- w ^ ' "JJ J " *^.' d tlj ^J-flJ 

3!i^>.m jj - «a 1 1 j Aerial photography ^j_>J1 jjj LtaaJL SjjLU L ^=>j^kl 

\ Q j Lc Ju-c-Tlju (j_u_uLd_a ijr l^. Jj Lt3L>J I ^X^.^ 4_jjj>. jj_L^ cLajj-LaJI i> Jl^j 

JL*ja jj^. mi ^jl fill ^ ■» i n fibi VI ' ^JJJJ L^allJl fiL>.L_alLj LILc 
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fr.iJ^.ttnJI oI^jjJI \Sj^9 <-9lw'A'i Mil 



ijr 5 (Jj>. JU Lo I j LiJ * * L^J j Lcaj- V (^jj>J1 JJJ uaaJl CjVI q «**( < u|j . ^J-*-!1 

i _ T ^>.^J j_lj>J 1 ^ La *" 4_j^j>J1 jj ' <a 1 1 *3 ..jjJjuuJI tfLcLLita <JL?e_o i LlA LJLrt-o 
(jl L-^fc-J ^^y-UJI 4-5-La-ti.l djt-uJo 0_^>. jj-* i^Ltic (J-J-S^a j-A LcX. Lo jJLo 3j>5L3 
j j , ,. A" It 4j^oj>J 1 jj t^aJ 1 (J_«a_*Iu_u3 jJi3 Ltiaj t j . l£U Ju J^LtTa Lo (J^jJ <■ Lfcj Lbs_i 
2LiiMc <j_o dUjLl Lo 

(J-4-C Liia_jl 4j^j>J1 j j LeaJ u j . 4_jj J_*-I,1 L-u-ul jjJl j CjLoL>J1 (j^J^- 1 

t^**' * ) Li_o ^^-^J ci^ ' (J-^- 5 *^ 1 1 " "^N " (jyltJ 1 4_o* jJ ^j_>J 1 ^_o^LcJJ (^-'-"J 

S_jjjJj_L^ ^ 1 c (J j^_ua_>J 1 4j Lj3 1^_o* I j . (< ) j^-m 

5_i_u1jjJ1 (j-* 1 1 j? j ( "1 3 j i j i c cjLlLLlS J of dUIx£j t < _ 1 1 2 ■ La 1 1 

<j-o Lillii (JSL1 Lo ,^Co*LlI1 ij7 ^- i _ 7 -iieJ . . 4j^j>J1 4_u^SL_ujj i nil 

. 4_uJm_o -j_o L^j LoX. ^j^tlLllj i^jL^e-uaJI cjLj!l>.1 tjr S JLjI ^ 



Lai 

Lo ^La-uJ 1 jji (j-* Lu_uj J i Jjlx3 i 3jjj2_>Jt 1 » ) j 2oJ 1 (j-* t ^ (J_uaj>o 

(jy J\ 3 **''■■ (J-oX, jqj>.LlL1 4jvL_u_oj ,,c1)LojJjlX1 jj-o JlJjJ, 4-L<Jaj V 1 5^ uiaII 
Jj Lea >i ! I Lot .^jjJUtXI j^j^tlllj t^^yJtla-i --tl ^j>. jJ^_j_>J1 ^_i_oX1 -jX. J_l«_j J*_>. 

(jJol—Lo ijr a LjSLuL£Lj_o jt LjJj 3jj^j>JL1 J^L>. jj-o tdiLo^U U i^jix 

j_j_LaJLij ♦ ^J-*J *-^>" ^1 L^>- J-Ij2.iT ^ c '-jJ-^>J1 Cj1j-u_o^IlJ1 joX.JLj jjy&S i3j-u^ 
I j J 1 tia * I ^jJlu_u_i tiJ LlA j I Lt_A j^PajJLl 1 1 JL^J < • gJ j-are_i 4_u-^ l_3 
<L>» 1 in 1,1 jj-o cLt_<a_reJLt 1 CjL>1 j i tlj c_3jj-laJ1 J-SLJ «L_l^JiJ 4_uL1oj ifiL^_ujX. 
ijr JI ' 'a-jj^>\ (^jJI J j < r>j (j] Jl£j3 «Lo_lS_>J1 ^Ls (J-*J i 4_pe_La_*_aJ 1 

ijLiVl (j-o 4_C j_o_->J,l Cj Lo J-Lt-t 1 4_<_o1jjJ 4jrt_u_i i Ljj>. j^Jj^_l>J 1 ^ic 
(^j-ILl I (_pa 1 j-C 1 t <a j * Lga J jj-^- 4 - 1 *^ ^ (J^ - *^ -1 J * O *^>. j^^-^-i ^ J j 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



Jjl La ' i j!j_a a-LdJI JLjJLso jtuj^Hjlj £-UajJil JljJlxjJ -2 

. 2j \l . -.-.a I L^J (jjSLj (jl (jSLxj (2_/jLc. jl 3!jL-u jl 3 1 1 < ^i) 3>^<-l' cMU:;tl 

1 i K ~ U,„tt ^JJ La^aVI d^iiJ! luI j _jll J I Lajjj ^1 jiel^V -3 

j_o_>JIj ' " !l J-^-^l " .'J ^1 J-aaJ d j i hj'ij ^J^- 1 LdLukj 

^ oJilllj t^JaJLlI 3 1 _s t I jj'a jl jG 4-lUx. ^Jt 3j_o~VI ,(jjjLtLi j_<L>JIj jlj jJI 
i,jlJLII <_iXLaJ| (j_o 2_3jj*_o 2_jl jts , ..I 3jl_i£. 4-2jj_LaJI tfJLA ( _ ;r 3 4X»jXui U 

S_al_>JI (j-^ ^ j I q jj-^ ti*j-5tji ft I jjjj/ cjLj/LII ^ I a , ,.11 I j'.'al ^ c^-CLa 

2 jMjU , „Vl a_Ljj(JI <_a}Lij 3 oMtl Jajpj 2MjU , „M t 3_JL>.ljJlj 3_L>.jL>JI 

t_)lj^>. Ja-j_)_j j i ^ 1 ^ J-la-uial 4_Ll«JI i_ilj^>J ^lii i nil <_2jJaJLi Jajjj (_g jJI 

J i aJ (jjJI i2_3j_>JJ ctAi^aJI (jl j LealLlI (j-a <lLmL .n DjJlXi 4 j lljla i uVI 4_LxjtJI 

.i_u2ill 3^ ^1 

(jl j L^a-SJ I Jajjjj i L^j 4iAtl CjIjjVIj (jl ■ ilaJLlI 4_LmL u jl Jg j-aj»JI JiJt£.j 

w I c jJal jJI i La « usJ\ ^SL»nJI (j-o jLL>JI (jSLx-i i ( _ ; ^LJjj Jlj-a jJLo ^1 

{j\ • ' a S II J^>. I J ^ " ^ dH 3 t^ 3 ^* ftl-tl (j-* jl-J-^- 1 ' La 4_<j_^U1 

jLx^flll (>u (^Ic I (^Jl till j£j iJiimVl 9 JS-i Sjjl jj Vt S^ulII t-jlj^>- j 

.SjijLi CjIjJ^/Lj ' tal ^~ 3.VI (j-Lc I jut J-ftJiJ J ii_3^L«JI ji <_ . (i"itl ' LaSljj.j 
tiJjJlj |j_^_ij , 2 \lj la , (jJjtX L2jjJa 3-»ai!l lJ7 ^- u-^^ CjLj/LIVI ^laJJj 
. 4_u| jja • uVI 4_Ll«JI t_)ljj>.j i_3^L«Jlj i2_3jj>J,I ^ o ^Hl jji.1 J 4_ul jja i u? 4_Li£, 
jl xxtaJill uti n" (ji 1-;-^*^ t_ilj->JI «L<ta ^J| 4_u| jU , ,,S?I sLujlII jQxj LajQc.j 

<l j iljla , u V| 4_Ll«JI ^j-uj 

Jj ' a >■ 1 1 < t-tJ^j La j AaXI 4_u1^Iaj_u^M CjLujlII ^^a ^JajLj Ij^SLaj 
i_i2l] | L^jHiej (jjJI J j "*• ' a It IjLl^a M , „-l 
i ii 2^j se-t^aJI J I ^JLl cliLd < a \jb JulC j-jjLu ^jy^-II ^-Usl ^-U jj-* 3 ^ "^**' ~J 
4_j_L<j_jlJI CjIj-_j_jLj d La 3-^1 q (j^aje ^" J 'J^* 3jj se^aJI £_LaJLJ1 
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6..iiA«nJI ulgjjJI i5_pJ9 i-9l.ui\."i.ml 



ji jL«-!l j I fUl Jj Loxil i LSjL-u l_Lu La^ jl jLjVI j_oj>oj 

o-iL£ I jj Loi i jl jjJI j a >J| Joii .jj 5_uJ ^Lc JSLAj (jjjlill! I jlj 
ol j^VLi jl (jj/UVLi j! j!j jJ! >i>JI (jSUj 4jLa 3_^La (jjjlSill 

(^-jjLSLjJ! CjIj_j-jJlj £_a i. i < uLlIj 4_j^j_a Cjljjl JLa-" < u\ (jSLx-iji 4 j*C 1 1 nil 

^l c 3? ijjjjU^/Lj j la ^^1 Sj ji ( <■> * ) jJSj j-^>- 4_lLjX. JLa-*i i iMj , ^jj stxajl 

jl CjLaLiJI JUJLkjJ (jjJLtjJI i ir-i (^yi jiljjsVl (j- 3 Cjl-J-a ^' aJ (_yJI J 1 aJ 

w se La 1 dt^tlll iJ? j>.^J^_j_>J I c_t_j^jHjl A j flj SjLcl i n 0 II 

j_i>JI (^yjj. jJ^jj>J I J 1 a seJ (_gjJI JjjcjjJI £jj (jLa i4jL^i!l 

jljjJI j_o_>JI (j-C 4_><jl_iJI ^ j IljJa ■ "*^l CjLLlkJIj w 1 lac 4-ua-fl>l Ij (jj^J 
(jiajtJ JL>.| £-a i4j3jIL>J,I (jJjl£ijJI (ji^. (J^J L° (j 1 m-w| £jLLo (jjiLWLl 
3jjjL>JU t_ijjii]l Cj'^Lx.uj J m" 1 n"t (jl (jSLxj (^y^Ij • J^-^^' O" 3 CiLIaL<i>.VI 
' w se La 1 dt^tHll (^jjv^J^jj^J I c_t_j£jHll (j-ujujj 4 4_pe_La_*_u OlJ>o Jajljj>. (J-s-*-l 
I gj-pjj (jjjl^LjJI '-r'^! ^LjT (_gl i4j3jIL>J,I .-.I axLaJI w atl 1 aj (jl c-ijaj 

IjL^J (4—^>. XJ-lJl) 4 Jj se-L^aJI . "»l A , ^.tl LiLo-.! w 1 1 Sj 1 1 aj (j_a 

Lg-Lj-i j-J l-i— o-TlJI l_u Laj j 1 1 uu a 1 " 1 1 S ■ La 1 1 Oul^ Ijl (j^J O^J^" 

LlA a se d 1 1 j . CjLLjjlU (_£j^_>Jtl (j^aj&AJl 1 4j1 ***i i nVI (j£Li_i£ ijJalll ^ La 1 

cjLujjj/jJI 5JL>. (^ jj£_iil) <LSjSj II cjLjj_i>J! 4jj/Ijjli (jjSLj jii 

^LuIjOj (jj^J iJjjjjJI ,j£. d^aeaJlj 

liil j^j i4JLl2jJI (jjL«ll cjL^>. 1 UJ^d i«Ljjl1AJI 

SjLulj 4Ll2jJI (jjLtil (jl i." 1 j" J-SJj . 4 jj 1 11 ill L$jLl«£j (jLij jll SJjLSJI 

(j_o j-i-^l I J 1 a x a (ji jl i4iijLi^3 SLaLiaji (^1 (^JjJ SjLjJLc (j^Lol ( _ ;r 3 

' a I " se ~ J-S (jjl_«_ll 1 'I I ~ CjI j L^j (jjJI <■ 1 1 11 ill (jl CjjjI (jl5>-a 

jl SjL>.lj 4-2-Ja ( _ ;r 3 Luj^j sQjIj (j^j L#jl jji 1 ^ a b >■ I I Cj\ axLaJI ^jjIs^j 
j-lATlj JLa 4_ljLj-3 4 Ijii'tl (jjLitil tfJUkj i4jljj/LJu 4j>.L^o (^ JL>.lj t_4j^jj 

ji£Vl ^l>iVLi Suila (10-JjjL*.) JiUjj i^jliUI j_^LaJLi JSLAJI ^ IjLp-f 

O4-J Ljj j j llj 0-jL-3j'C 1 iiLllj CjjjSLII ^J-il .4j£.jJJI Lgjljjl ^-a 1 IcjJ i"i 

: 2 <j I ^ 0 1 1 
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jjjtli 




jjjtli 


D.lo - D. 1 / 




3.20 - J. 16 




3.00 - 2.76 




3.23 - 3.17 




C -1 A /I CA 

3.10 - 4.50 




1 1 A O "7 A 

3.10 - 2 . / 0 




2.65 




2.71 




4.25 - 4.18 




3.67 - 3.56 




3.75 - 3.65 




3.51 -3.30 




3.65 - 3.40 




4.30 - 3.15 


^> 


4.70 - 4.68 




5.00 - 4.50 





s*5UJl l)jU-JJ .jtjJl DjjJl 10 JjJjf 

L,Lo-l 

jc ^j-i-i j i<LLo ( <_iL>. ijr II 

^LLr>o J^Lc^a (. i j i n_i I JL&j ii «j * » 1 1 i ■ S'itl < ^ n i uj La 4jL^-l!! ( _ ;r 3 QaSLJ 
a i M j La j a >J| ^4 (j^a LUaji <_l!Ll& jl YjS i L^jJLc c-^LtTLlI 1 J - ^ 

-l_3j-j^_u ' i flj j Jl^jjlj LlA La ^-Aj i^JjLLI jjL>J1 cL>.^aJJ jjL>JLi 

^LlLa _i 1^ l L-aJLt^. £_jLi j-ai IjLAj i^-uu\jl\ <?L>oVI t 

LaJ_t£. jl .^Jal uJ| oLsoLl «LU C^>o 2 U ^ ; t Leah (^IsLiJ! (jlr JjLa 
(j^a Vj-J i(JH! j— <-9jJ (jl£LaV JLsJj 4jLfllj J-^J-a (j-a dljLa i_J i^Ju 3jLC J-is- 
. 3j-*IuLj_a L^jJI (Joj-ooJI -Slj-U ' la 2 * 11 £^ ^-Usl ^a-a (j_a » i j aftll 0 JLA j-&>> 

1 ! cj I (j-c i. 8- ! x 1 1 ! (j-c ! jllilj Lij^ j La q ojS^ i 'j-^ [3 
jl * mm i ti VI Lo* ^Jj jJa ^j'j>j jl>.I ^alLi iJJ j>. J-I1 jl£LL1 4^ ♦ 0 a 

V (j^J-II (j^La^/l sLi^sLs-J iJLilj O^aJlj JL^->J! (j-a j_uSLI! JjlJ! (j-a 

^jj (tl j i'r-ijVI 4jL;iaIaJ!) 4_i2^_j^a T L>J ! CjLj/Ij jJ! q\ j<u i L$-i3 Jl ^*^JI J J ■ uJ 
ijr J>.^aJa_Lj>J I ^ 1 11 tl ^_ja ^ JLAj t JLt-Jt j-a jl t mi**i i nVI 4_i Lut LL JLj^Qll j-a 



fr.iJ^.ttnJI oI^jjJI i5>=Cis LiluA'i Mil 



. 3 Jl£j_aj «L_u1jjJ cbjlu i4jl_ui£^ ^-iJLajj 4jLqLi a I *=L_ulj_i Ltiajl 

J j j i .i ( _ ;r i 4ij j_>J! Llj*. jJj_lSLiJ I (jj 1 Jj S * '■» LjLa i^Liaj^Uj 

j^e_cJ! w I C Lj-l! i4jjjjtil CjljjiiJIj CjLaLJJ! (J*M i" i nl j i— al uiSu ( ill 

^^yjaj^ja^j-jJIj ^j^-^J^ljJI i— al i"i'\"i i iiVl 4l>.j-^ ^jJjJjGJI ^j-JoXI Ijuj ".^Lll! 
'*! 1*1 4_»^5 Li-j-J^a (j_a 1_ Lu Li£ I Sj^j.'i/LLa .^^Luij^jjjJIj 

jgLul i CjLlLjju J .ClLa^UU jj-a ^jLa^Ls (jr^- < 11 (j£La-l-^>*J L 2J^a_>JJ 
4_l^_al_U ^Jal ^JLl ijr a 4-ibr**( i nVI . .".J ^ j ^tV* t^l" '"u i-La-ij CjLlLjju ^iTi i nl 

w " - a J - "** 11 <-al mi's" t .iVl jjj oj-^i "^-li J<i i(! jjjui) u <i i n_) La jl 
ijr j>.^J^_j^>. t_al i"i*n** t hLj 1 a .**■ L^J]!!i j^paj^l ^_La_*_u w 1 c w ^ 

i— al ill's" i ill ^jfjulii\^ j!j_aJ! ijjSLj CjLLjjlJI liJJj 4 * <j-aj • (jt^'t!-* 1 t!^5t1^_3 
fl^u^oLuc Ly^*" *Jj t^aj^JI S w ji I j aj^ll ijj>. I 

dJJj ^jj-I^j • (j-* ' dtj>o LL 4 L>. j-t-^j j-*^ ^j^- 4 ^ ^ Ika^- 2 ,^*e_>J! 

i4_ujj^>o 4«Lujj^>o ' *a < a * i d j La * a * 0*"^° L^L*"-? 0 ^ i 4 n + tl 

dJLLj ^jLLi OtjL^ La I jlj .J^-lj-tl ut ir-i?j J}- 5 ' (j^o oJUkj . J i""itl 

^-Aj J^Lil^VI ^ *j_J! ,_Ua U Sj_o.^/l Sia-j-I.! (jjIj 4_uL*jI cijLvuljjJI 

ij»L>JI «L>Jljii CjLvoia (j^ i LjJ 4gj>. I loX I ,_ja!jj,lj jaJj-LUI 1 " 1 1 1 j 1 1 aJ 4l>.j^ 

dJJi ^L!ijLjr"i i .I U (jjii . LjJ*>Liti<-u! 3>^J i^LuJuiil 

. . f. La J d i ii _)Lj (jlsj'i/l ^ i ii a jLi^^l JLy-" i nl (_L\a (j-a Lu Ij 

^\ J-zr " t nl LdJ.lx£j i«Li^, tili-iJ->J1 (j j ( 11 t^J-JI Jju jl ♦ uiJ ( nVL aid Lj_i 
, LagaJ Ij jLe_J! ^Llj^ i—kJuSLI! 3jsJl2jJi! 4^12^-Lajjj^J! JjLvujJI 
Jl^£. Jfla icLuJJti! Cjl^ii! 3jLJjL>-J 3jJL»Ha j^L^a i_al u'&l Ljjs 
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6..iiAsnJI CjIgjiJIg qIuuUI 



^yjtj .jIa 4500-3500 JjLa-J ^e. olia-pJ.1 >" j^T^' 

I r 4jjJljJ.I .-.I Lj ta 11 (jL«_Ll)l illij 5iuJj>J! oLaAjSHI £yi j£j 

jLajJ! ^LiLjia ( _ ;r a 4_ul^j^J! cjUaLiiill <_u.Li.qj (_^~-l (j^La-Jlj i_LijJI 
jjL_Ji i4j>_u!j Sjujl>. Lal_T c^skIls diL—inSH! ojlaj . j_«j>.^I j^tJI L^-Laj 

i axi 1 1 ^jjLt-a jj-a 3_al_& 
i—U sLuJUtil CjljjjiJI CjVLrca (_9 «CuJL>JI Ljj>-^J jjSjJ I i " 'I J ta « a (j-aj 

5Jj JLy " i ii a tu^a. L I CjL_j_«J! (j_a 4_Lj_4 jljLcl J-lLso LlU-«_o (jVI (j^-a-i 
oLj-i nl_— U (jLf s d. U J— > .iJj-lCJ (_£jjJI (j^sLt— CLaVI (j— ^. J-ajju 4-jSLuLajjji 
^— c Jj tsU— ill CjIjLj— !l_i (_iJjj__JI 3jL— i— a^Lt (JjLiJ 4 jj J 4_uj|^jSLI^I 
t_!j— I «LuJjlil CjLaLiJI jjjJtl\ CjVLjis-l ;_l*-><-! ClLa.1" i" , iilj Cll i ir-ijj 

.(J^ascZ Jlj (jjjjijjl ^1 L^-La 4jj i ii -»J,I 4-<j_i| ^11 ^1 
2 j » j • taJI 3 w^jVl SjIjjJLi ^U— *VI IjLi i3_L_JI jj! i^io JL=" (j-Sj 
CiljJLa-" i ii U (jjoj iSJsLtaJI ^ffi ui a jajtl— u j I jl jii" i u a I j ' i a " 

t_LaL>JI J>Liu— vl ^Jl >£La >£l tfUoVI-V^Ljuj. J j LL ii^-^julll JjI—uj^ 

j—lSLoUJI £_a ((jjjtll £yz A a_t— (a t. —l J ijr L 2. L^jl^Io.1 ^^j— »_a_j) «L>.jjJI 4fila1j 
, - 1 1 . aj All Vj_> j»L sJI ^Ij— ml (__a i^J jJI j_L5— — III f.\ JLa—x. ul ^ 

.4jJ_lLS1!I 

jl I j " >■ II sla CjI ui i a ^1 L^j— vLLa ^ya CjLaL>JI Jill LjJL>- ^ JLa-"i i -J 
I 75 ^1 J i a- i Sj^ij^ CjLi )LL > Cjl j CjI— >.l— u j j I < all! jl (jjj i ."ill (j^Lai ^1 

Belt Conueyor SJi sLl !l S^sJ^VLi ^LjJI J2j^yr>\ La^.Sj^JjJI 3_o.LAiI Li_ > 

. j— _oj_LlSLII 3jl_a jjLr— u J— J iCjIjUajlj'CII CjIj_Ju£. J-Lu CjI— I— ul VjjJLa 

obj-iL ^-l l ^-Lc C-JL--J (_5l>^tl LilluJ b J__JJt j»|jLi__ul ^Li 

(jl .3_i_jjjtlll oVL>J,l ^ *ljl^ ,_La (j^s ou_j ^j^b^J.'^ 11 

3SUa v^jLuJa 31uk (^—c 4_Jj_JI 4jJjJiJtlII jljll Jii! i libjL^. L*L>ol tiJLufc 
L_.j^5 0 La »" 4iuJLr>JI c_L*UoVI dJJj (j! dLi ,i_uuLj! Ji-lj JjIj— u 

.il^bJIj (jLa^/l 4il 4_jjL_iaVI (^IjJJI J l— a! 
j-t-L r e-L U Juzc l\ ' a^J ^_L-aj idiL^t— ul^ o < aJ ^5 ^—oJLt^JI J-itll J-ajLjj 
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i(jjL«J.I (j-Lc IjL-*J-cI J_«JL«j Jj^ (j^s 

oj-^J (_£jJLi]l JijjjjlII J*C i"i"i (j.jL«AI (jl sLs-LSla 

4-uJlkJi! CjljjilLi 4li^3 4J Lo - I flto. I LcLiej Lul 

V (jl i ii iVl 3l_iit3 . l<jio Ijjj/Ij Jj i^jVl tfjj '^f 
jl j_iil_j^o a I J t" < ill (j_a L^oLjI (jjs a (^jj jijcj 
fiL_j_S_) jj-C (j_}L*JJ i fl.Llie.jJ , (jjl ♦ g II j-*IoLui 

di! j (jL£ (jl j i JJjcjj V L$jL JLSj dJJjJj .(> ? i ntl 
(j-i-flJi V SjUI (jV iljLj*_a aJjJI i_Sj_c (^jj 
ajj t?~> (jj-J! ' ' I S *" L-4jJj iL^jl!i Jl>. (^jj^ Jl) Jl^-**i i nl 
(_Lol J-»Jlj Ij i" i ii a J^tlll aIj La J . I fljlc (_^JI J-f^ 
JLULjUj la i iJ7 J^ (j^Llj iJj^j^a ^jLrtHJLb 5^ (j~ i n q 

t {£j MM 1 1 I '"jj^" aI JUuVl I IjLjLl (jy^* Lij-I Ll^ 
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6..iiAanJI CjIgjiJIg qLujuUI 



. ^jLajJI (j-* cb-oj a 1 a <J^L>. <J-lJ-l L$J (j^a£!llj V ^j^LjtXI ^Ij-Sej ( nLt 4jV 

(jlsLuvVLl 4-uLuijSLJI 3_lliVI cJiol i,jJjLjtlII JL« ^ dUj£ 

(_2-Lc 4jjj_>JL1 jj 3e-LaJ I ijr 3 ^ 5 * rt «L>.j_} ijr I! 4-j-al i n a Cj!jL>.I 4JLjjJaJ1 
( ljJLjj t^l i n 11 (J 1 •>**<**( t i«Lij_ul_Ll! (^paLa^^/Li jj se^aJi i, j 1 1" pj i^jjjtl! 

SjLc! Lai dJJ j j-^y j . «L>JLni! S >j * -*» 5 1 1 (j^Ltl! (j-a (jSLa^j j jls j-^' 

^_a ^3 La^ L^jjLt^a I j tl . ^" , ,.l j( 4_Ltia_a_>J1 (Jjl J i u \\ £e_ua 



i jH I Sj^Ul ^rf ^ ball ^au &j j$j 

jjt j»Lr»JI (^JaLO^I j . Cj LJa Llo. I LgJ (jl La£ i j 'I i -■> a cLuJjiJ.! CjljjiiJ 

^J-jl—i-ooJI ^1 Jlj^- "1 ( nl— ] ^_ Jj J 2 >i 1 £_a <L>.1j^>- "1 i nl ^jjlj t4_LL*_a 

j J LaXI La! iSjLjLjJI 5j\I , V.aVI L-SjjioJI C^joj 'LJL>. Sj^l jiU ^Lc^JajSjUl 

<L>.lj^>-**( i nl Lx 4_uLst_i p ' ea * J n )^ i n-»JL1 (^jJaLjIo^l p ' ea * ^a^3 

3_lj>- _aJ_o-cSJiJI ji 2j \l . .V.aVI ' ftjjtMl ^ n , „" V Lx-a J j ii" i nU b >l i 
Jutlj Mill (jSLIj iLjJL>. djlr jiUj pJ ^La. ^1 lil! j£ ja-Uajj iLJL*. =L>.lji=Ijj/Li 

j i>>jVl 3j-jfa^J1 ^^y^ djn it? jii^Vl j-t-aLutJ! ^ * * jl mi" il (_£J_a I I jJjjL>. 

'■CjI i nil (Jjljl Cj!jjJL2j <_ 1 1 ii-e-i Lt jjL-^aj L^LJcLlo-Ij 

11-JjO- 





6 10 




l2 10 x ^ 




42 


3400 


81 


2250 


dlij 


38 


2590 


68 


2113 




3000 


3519 


1160 


1990 
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1 1 - J>w 





"10 x > 


6 10 x> 


12 10 x J. 




10 


2120 


200 


1510 




23 


2035 


37000 


1392 




360 


763 


2.14 


600 




1200 


933 


0.78 


500 






848 




460 




1000 


550 


0.54 


290 




2000 


225 


117 


153.6 




288 


228 


1 


140 




12 


68 


5.8 


40.8 




112 


93 


0.83 


40.8 




354 


97 


0.274 


38.4 


11=3 


4000 


64 


0.016 


31.2 




23 


46.6 


2 


31.2 




67 


42 


630 


31.2 




34 


52 


15000 


28.8 


(5) jr L. ji 


42 


51 


1.2 


26.4 




5 


19 


3.6 


14.9 


0^1 


600 


20 


35 


10.8 




223 


17 


76.4 


9.4 


(5) rj4 > 


500 


5.1 


10 


3.36 


( 5 )rji jtli 


47 


3.26 


696 


2.6 


(W 


30 


3.4 


0.11 


2.1 




36 


2.5 


0.695 


1.8 




16 


2.75 


0.16 


1.8 




133 


1.2 


0.009 


1.1 




1.5 


0.12 


0.081 


0.1 




14 


0.15 


0.011 


0.0084 
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-.X 10 9 (jJaJI (jjL-uI SjJLla 5LUi^J,l Ltj^l 1^1 a (*) L^oLoI 

SjjLjLa 4-j_u3j^/l 3j_»i_2J! mi " i U j i a taJI £ Lui£ J-d> jl mi" iVI -2 

X 10 I2(>kjlj 
6 I0X <jk]L Sjoia 2_IL*JI oLJaLo^VI -3 
6 I0X <>IaJL> SjjlHI j^sLui! 2_UlsJ.| jjL^II -4 

oLlLLlL^VI (^Jl 3JUl»Jtl J-il-LaJll 3 Mint 

(jl_3 4 cL5j)j-_»_a j— t-a I— ulJ 4IuJL>. CjLal JLa-**i i ol ol 3 J_iJL>. j-i-al_L*J 3_jj Ltia_>J 1 
(J_i nil! jj Lkjj 4_ajLi>-"i i n U 4_ujijii! CjljjjiLtlj CjLaLiJI 4j>.j 4-i£. 

jli-V jJaJJI SjLcl ^3 l"i i M j Lxj 2 j vl , ^"aVI J_a| ^Jl j_a (JcLoIj ^Jk 

^LlLiVI 3 i j « , ^ t , d , >. a -» * \ 1 L^3_i^j>J Lai i( j-ijjLLl1 ijr l^ w ' •**■***' ' ■■" ijr u3LL! 

JjV w c I 1 1 a 1 1 ^1 Jlir" i nVI (jl JLlo Cjli-J Cj\jj3j CjLoLs. tiJLifli (jl [jS t L^j 
. Jju LiJ^ mjJ-u-u Li^ i c3^ (j - * ^-^JO-*-° t2iLolJL3e!uail L$J (j^J p-Jj ^J-* 

jj^j 2Js}L«JI (j-uj (10 A) I n i iij Mckelvey " w o-L^ ti!Lo» ^i<ij jlsj 
Jjljj j j uU 4-l3 ( _ ;r i3^/l p j i ullj i L^LlULloJj sLuJiJiil CjLaLiJI j 'I La a 
Jijljjj j j i"ij ( _ 3 jj/IjJI p j i iJlj .j»L>J! CjLui^j '"'I a i a (jji Ji^Qj! 
d I o "i -ca j 3ji^J_a p i ilSUj CjLlULlo-V! (jl 3j 'I l -»~aV I (_JjJL>J! 

2 j \l , ^."al CjLaL>. '-^l 2j 'I i V.aVI ,_JjjL>J! CjL>.jJ p . ..^'"j . I jj'a Jjajjij 
d ii K" jjja ' fl-LaJj Sj_a ^Ij^r" i nVI I j~ a ISo (jl ( _ ;r uiAJ iSjJLs. CjLaLi-j 
2j \l ,^",al oLoli. pj ,2_, \l ,^",aVI 2_aL>JI 

CjLlLsLlo^VIj 4_j_uaj^1 5j uLdll (^y^ j-i-aLLnJI jLiuIul (JjJL>. (j^jL-oi (^ji^j 
CjLlULlo-^U Ljj^J '-^^ l£ *ri^i>^ i ip. 4^^ic ijJLlfli (jl J-fl^ j \l , ^.1 lj 

SjjL^_a 4_i_Usj^/l ^ tl jl ,*:,"*iV| jjJIj (r-) i_3j_>JLi (jLJa^/Li SjjjLo 

•.(jjSLj j^LjjJI (j aj 1 1 2JjL»II (jLa ((ji) <_3jpJb 5jUI ^ 2 j , „ h 
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1 0 (Jjj — ^ lSj^ ' j-^^-^J X 1 0 9 = ^ LjLo- tj I OX 6 — ^ 

I iLp-LJL. SLaUJI aLsjVI tfjuk JajjJj .X 10 

•.SLaLLaJI JijIj-oj SoJjVl 

•.(^jLjij 4 <i It ^^Ljia-VI 1 nt La 

<j-u 1 La ;j 1 1 (jjjjL^aiaVt Lg-a JLir" 1 nj 5J.il toll jjalaj SJjLkJi.! 0 jufcj 

jj Jj 1 1 La dili <j-u-<J tSgj-ulaJI sGljjjj 3_ujj<ll 4jLaL>J «JL*JI J^Lilj-J 
:,JLij (_j-i>- 4jtaLla JJjGjj n it I jj-JJ 3 J 1 it I 't! (j^j *sJ La 

4-a Jij-" 1 n a tj 1 a *«■■ 68 LkJJ^.j 4jj_Li! ! j_»^5 LulI I i_3jjji 1980 ^Lc 

. I J LjjI j_a J^Lli-lj 4-j-j_lL! j_ZuLjji JljJl^j dJJ j i£-<-ulj (j^ 2 - 1 

SjjiiJI ij^-i Jj^l _5_ilJ 1 ijJ I Lso (jl (2>SLaj ^jL>j V-3_<_jj_«J,l SjijiilLa 







1970 f ip 


1950 r u 


1920 f u 


1900 r u 


78761 


27438 


8028 


6930 




36620 


11215 


3623 


2878 




2759 


949 


130 


91 




3451 


2089 


1227 


1096 




44300 


10642 


2875 


2300 




165911 


52333 


15883 


13295 




1248 


350 


123 


100 





JU-1 0 ^1 JL. ^JjiiJI T-lliVl i-J jjJaJ (12) Jj-br 
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jVjJ_J! jJum L-u-mJV jVjjJI Q^_lL*j 1j jJLo i I 2 <Jj J_>. 4_Lj_U i Lj_i_uL>.j 

. 1972 

(j^_ui_J| ( j_u_l>J1 4_J3 j**t i ii i jJI ^ i i nil jj-a <— flVl gaj <J^L>. A^^f ^^31 j i n 
q\ *C i ii II SjLjjJI CjVjjla CjjLu/ Ii! ioLuj (j-a (_p3j^M j-^Ja (^r^- La (J^ 

julJJLj ^Llj^La cis\ jJLi 5_ujj«II ol ^>ill JL*-a ^ Lai ^jlr La (^JLc 

4 1 1 ii ill ^-Usjjj . Lljj_2j ^ JljLLL I jl ?(_yla lII JJLxjJI JjLiLa "icj.^ 

Jj-oJI ' . i j i -■> 'j 4_LjJUiil Cjlji^iill (j-a ^Lu'i/lj joJLkJI ( _ ;r 3 (jK i nil SjLjj 

■ L$ia 









r u 










8.5 


13.3 


1550 


1900 


45.0 


166.0 


3593 


1970 


80.0 


520.0 


6129 


2000 



2000jI900 (j-aLc (>j L«j^ iLlLlSs. LjJjo <l».Ijj Ij^j (oJLuJLa (jjl 

4-j-j Jul! I jljj.1 ,j-a Jj-iJI ' j~" "I JjJ>-a J '*J-° 40 =G_^>.Lul 3-*-lS 

(j-a 2000 ^Lc Ljjjj-u 4j>. jJ t" i n_t La (_Lua3j .^1 J-«Si£. 

I I J*C i"i j . (jJa ' ^0 O"-" 3^*" O""'! L ^LI | -" 4_uJij(Jkl Cjljjill (j_a 

.^ISLJI^L L,jLla 1970^^1 1850 ^Lc ^UJI ^-bjuOJI j-Lu^l 



'l^ 1 "J^j cA^-j-^ c?-'! S_ujL«II CjLaLiJ! ' aJUaj i ..*~H ! jut (j-^J iBeatman> 

Metallic Minerals iri jlUI ^dlall 

S''-'" llj c-cjtjdl JiLa Precious Metals <Lij_aJiJ! Cj!j_LL!l <Lcj_<ij*j3 - I 

(jjjLa-JI Jla Non-Ferrous Metals S_jJ_jj_>JI j_lc. CiljUII S^j^a-x-a -2 

Iron and Ferroalloy <Ljjuj->Jt dJjLjjJIj CiljUll icj^a-x-a -3 
^jjjijLillj 1 "T '"^b oJLijSLllj j»j^£L!!j JSLtillj j_^L3c_Lt!j jjjl>J! JiLa 

j-LjjJJI j (jj_«_LljVl JiLa Minor Metal SjjLLl! CjIJ 1 a 'I 3-cj_a-jt^a -4 

• f -irHi^ji- 1 1 J f 3tH ^ 'j f JdJJ^ I J f 3tH b-ir^ ' J JAP ' J f JJ" 1 .!'*' ' b • j» lJt^J^ b 

Non-Metallic Mine rails iri jlttUf ^dUll L»t£ 

^ .j ,Utl jUtlj J^";^J p-» all J*< a Minpral Fnpk V. i.l I .iajaaJ! .slj^s - 1 
.jL-milllj jAUtl Jla Ceramic Materials i_ajj-J! -2 
J-aj-1! JiLa Structural and Building Materials J j j iVr tl j *LLJ! jlj^s -3 

. O.LL nVlj (jjijj>Jlj dJjLxllj (_gj_L>J! jjoJIj w i aaJlj 
Metallurgical 4±i jj , j (jjjjtlll oLLa^: ^ * jir~i , ,i" ^^lll jljll -4 

.Ojjjiillj ouj-cvUlj c^ls!j^>J! JiLa Refractory Materials 

lLLLLI! j LSLdl j (jj j'umiiiVI Jla Slcl mMI ^ * Jiir~ , n* ^1 jl^XI -5 

^^Laij (jji^ljj-JI j ^11,1 Jla Chemical Minerals Sl^LuijSLI! (jjUIl -6 
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6..iiAanJI CjIgjiJIg qLujuUI 



. OjLoojLj jJlj <_ i Mitlj CjIj_uJIj 
■ Cil lii uj-allj CjljHillj (jjlj^JI Jia Fertilizer Minerals Jj a i .."II (jJ)Ijla -7 
(jlj-aVlj juljjj^Jlj (_>uUI J-Lo Abrasive Minerals g^a- . u tl (jJ>L*-a -8 

• *— -4j 'J 

cjjJsLjJIj Jia Gemstones <Lxjj_SLJI jLx^-VI 3_bjJI (jj>L*-a -9 

J£Lj i_i_jjjLLl! i(_j-Lj L«_^a (Jjl S i i iij : jLijjJIj jj£lj_Jlj JjjJIj jL>.j_ijJ!j 
: Jsaj|j_r»JI L#j J A<"" a jl>.|j_U| (j^Lol Lai njLcujVI 4-aJL>. Sjo. (^i^. 

i Sj I Ltajell {full J'Cj^jll 2jj LaJI CjLaLiJI (jJ)L«-a :4jj_LflJI (jJ)L«i,l-i 

(jjl_«_L! lillj (j_a 1 j" ' (j^ ' L^jLuj/I j^iajj 5j I LtaaJ I dJJj j» J-2j £-aj 

40 , 8 ,j_a 4 j~ ■ ul j|j jls j-aj-I! j_jjl=»JI j! jL*-ia '3j_<SLi Jolj-y 

I I Lfcj Jl3 S jLj-i 1970 ^Lc (jla 0_?^a 434 • 5 Cr 1 ! 1 900 f ^ (l^ 3 Ufc4* 
(j_a Ij_j_l£ ^>-"l CjV. J_«_aj ^ j~ i ul J *L>-Lij! -il-Sjl J-iia l-Jj-qJI La! .3j^a 

(j^jia 27 , 86 L-J-uaJI (jj> dJ^L^L-uVI (jl^ La-Liaa • j-ajJI JljOjJI tiJ^L^-u-J 
3jLj)_! 1 1970 aLc (jJa 590,4 ^Jl J j| , 1900 ^Lc (jJa 

(j-^a ^j_ulVl dJ}L$_u-ul j ^Lul ^ cJijl*. ^pJI SjLjj-II La! iSj^a 21 Lajjls 

J_i2j 4j Ijla 1900 ^Lc ,^Jo 7300 Ai^UVl iiJ}Lg-Uj jK ^dJLfcjLa SjLjj jJjcj 

(^Jl oj^a 3 jJl^JI tiiJt J>U Sj>LjjJI jl ^1 , 1970 j»Lc ^ 10320000 ^1 
^Lc j ,^.;.tl I j^j ^lUJI dJ^L^L-uVI Jj^aj (j! £^>y ^o- 3 >-^LJL&j 'Sj- 0 1 400 

J-a-Uj (jILtJI £j MrVitl J j?" i, i a (jLa I .(jla (j^^- 0 ' '2 (jr!! 2000 

4lo-.jJr" ( ill La j JLjj (jVI (_^i>- ^tjjLlII « Jj J_Lai ij^La-JI liil j Jju (^Lj 
pi j lai y ^ ^jt ^j^alo^LJI jJ-3j j Q^tJ-^ 3 ' 9 ^ w llj se * «L_La 4jj uj 1 1I 

L^3>.[j sej i ul j^^-a-ij * i n" j«J ^LjaLi ClJIj Lo ^jy^Ilj jjjjL^t-JI jj-* 3 4^j^)JlU 

(^JLjJI , <tM . ..VI Jjjlaj («JL«JI (j-oSLj jJlSJI I j-4>j ij^ls u^J- 0 350 j-Lu 

. Luj-33 LoLc ^ uid»3» 3 J_a 
d< "N J~ ' ul jlj (J^sLi^jjJIj i3jj_>JI (jjiLaJjl ^ j S ~ j j j i a SjLcl dll j jaiaJJ 

Hjj_2JI I JUt 5jI Jj J-lo ij-SjJ I A i j i ii (J^Li- 3j_a 114, dijjJIj i3j-o 4 , 5 

djLLLa^VI SisJ Sj^i 2 , 5 s Atl J>Li. jjju^SJI ^ 
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(__ r fl * I (jr* '"' dljl i i nil ^jjl-Kji j<u 'Sj_o 4jLa ^a-i SjLjJ! 

ticjK jLiJj iS j_a DjjMj 3^ 1900 ^Lc ^ <Uc 1970 ^Lc .t\\f....\ La 3 aj°i 

, 4^1 t , <i\\ j-t-al_t£. jj-a J-*^ J I J ' ^ '** £-a ' J-LaJi _}L>oLj tSj-a tjj^ ^^-j_L?e_lJL 1 
i ii^l j 4_uJl«JL! Cjljjill! (jjs 5 'I alS i (jjs ^^J- OJ-A Oul^J) 

. 3j-j_a-a Q La-La (jjLjtll 

^ iCjI Mtjmt l JjIjI ^ 3 i^i i it tj i_ut jJI ^LljJ jljj 
cjI j_i <- i it jJI cjLoLs. 3JL>. (j uS »j ! jlaj .cj!j_o 3 , 5 dim h njjJLJ! 

. Ij-JJ^ £j2Jj3 cliljU ♦ i nl 3JL>.j i Ljj^jj Jlj ' t-L^aJS 

^1 J-ir' i nVl lij-j^s- 4j>LiII O- 3 '-*-^' CjLcjjs->J, (jlalj »" i ill LsJ^J 

:4mm#nJI 4dl jUI 4f - I ~i 

The platinum Group MetalscQ^. ^s^aj jj-G^LJ! 
(j n i nj 1 735, j»Lc 4_ujJj>JI ISLjj_oLi Lu^s^Jj^ (^ (j-^^L^LJ • ^ .^X Jjj 

a i ii " *l ■ V. ^ 1 1 jjj_«_a £_a (jjUt ( __ r 3 cL^jl mi"! (Li-U^Ll) jjj_t£. (jjjlil 

JI_Lja_l (j^-J^LJLj 4-lIc. <_ i I nljj l.~iii 1783 ^Lc (Lj^Li) 4-ul I I n^L 

^LljJ o'-^i-a cJio 1919 ^Lc l( _ 5 JL ! ^ > ^aJI _>UoVI <yj JljjVl 

4_itLiie_o <_ 1 1 ii m I la fc se a (j^J^LJ' "^"Jd *J J ^ >^J^L>- »l i""i 1 11L1 4jL_LiIaJ! 

. JjJL>J!j i_utjJ! ^js dJJjl^j icjji^a (j^s ^jji-i CjljJLa £-a 

cj|j_LoJ! a jut (j^s! j^i- i4j.}IjlJI (_p3L«j>.^! L^jLij j ^ jlhj-^ jjj^LJI 

CjLvjJ ( __ r i i uatxllj Sjlj^til I i j~ ajl 2 I Ajl j.^it SjIjjs. ^Lojj! 
4^LuuSL!l oLcU i all ^jjS ' l *t!^ J^*" w ^ ' aj La-a .3_ijLiJI 3jlj->Jl 
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6..iiAanJI CjIgjiJIg qLujuUI 



isJljo (j^-J^Li-LI S-i^Luh!^' CjVI <i1 < nVI CjVLjco iJr j^ i4_uJj>Ji.lj 3_uj^SL!lj 
1 1^1 ljr £ JLcl i na JjiL*£ ^ Jiir" i n_) 4ji Li£ JjsLkJ.1 5^3.1 i ii~i LaLt 
"J - ' ^"** ' Cr^-i * ' " a^iJLl 4_Sjj-Ls) jcj_oLj <5^jjm cLSjj-LaJLj lLLujj-j£LJ1 ^^j-ja-aL*. 

4_uj^SLI!j d jSi j i j^jj ^ cjLcLu^iJ! ,2^j i^ajJI jljl! (_>-^*j 

iJ^LlJI j»J^cj J^iitlllj SjJsJIj 2 , ^, t U jLlx-i 4^ j j i ii w La «_' ^LjJLjjVI 
^Jiitjjj/I dl! j£ i<_2j|jJi]l i n^l 0-><J jjr ij-£J\ (Jj-»-^ J^JI j^l>^ ^ 1 1 ^J-I j-JJ 
£jj3 .(jl_u-o^! t Ja ^jJ^I-jJI jj-* SjLlljlLa CjLui^ £_« J/G^_aJ1 

CjLoI jLjjr "i i nVI <j1_] (j-oj i(_£jlj->JI ^IjjjV! 3j^>.| 4j£.jjaJ*js Cj!jj_ia 
^^Usl (_>uJJ i—SljJalj i<LulaJI j-il 3_cLu^> 4jjjj^LJ! n -r n II d lih-sJtl 

<uLi Loj iTjI^LJ! 3Mr Ij ^Sl^LlII ^U,„H ^j^SLII f }LLaJI ^SuL&JI 
4-ix-ui (jSL«j <ul ( _ 3 i>- K. it i ni t 5>f^ ''-Ai'-'V <-^P^W tiilj 

.^jl i n-»J1 JLp. (J^>- f^LuJl ijr 5 (^G^i_ill ^Jl tj SLjt i nl jQ_At Cj1j-A^>JL1 jjHajj 
^_ujjj Li I La b se aj i j^LflJ I C ^H* ' d ' O - ^ j* ' cAJ^-jJ I JJJ 

^1 10 ,j_a j»L>J! (j^j^LJI (^jiisjj .(2 oj^jj QjM^jj i ii SJLut ^Ir 

^^jJ^LjJIj j»LjJ_jj_jV!j ^Lj_ajjVI (j^ 1 4ibitA CjLui^ ^jjo "/. 40 

. jljjl>J!j (jjiLa-Jlj i_utjd!j 
Gold :MA'Jt 

j j a dU j ^-aj i JL>-lj (J I d"iii<l <j sLiicjJ i<t_U(JjJ 4^jLjj i I JLA l_La ( _ ;r i>- 
j^tS jLLo r"^*^ 2 (_g jJ! j_flj^5^/l =L2j^jJj i (j I jXa J-±£- jL>- 'l-'^. i. 5- !-*- ill ( _ ;r 3 
(_jJL>. <(_Lo i." i U-v 4_LtjjiaJI 4j^jI^>.j ^J^j i3jL>.V! 4_iL>JI ^tjjLlII 

(jl^ I jlj ?Lui/Vlj jljll (ajji! 4j <_3jIL«Jll ^jjJI (j^iljiiU \jJt Lj^JJ 

JUlj VI 4JI n »" 1 11I L^jla (jSLxj V «L>-j JU ^i-j (j alJI j^Lill ' ^ 1 "* ^ * Ljj*^ 



172 



tjluuUI oj>±5 (ji 6..ijAanJI CilgjjJI 

24 jJLa J J*ijjIjJl!I Jjiju 4jLoj (j£. j-jjljj ' '— ■ ! l>^ ^ ' 1 " 

^^Jjlaj . i La LLslj-ia 22 4J 1 m" i ill L#j (jSLxj '^j-j-i (j-^' ^Lh!^ 

(jj|jj>. £-a l_ut jJI (j-a Ijp. jl LUIj-lS 22 (j-a S-^J-" ^ J .' 1 " JkJJ-iC' (ji^d 

dJJj ( _ ;t 1j lijJLil!! p La 1 1 Ij 4la-*U j»_4J-!l i_xjtjd! CjLal JLa-"i i »1 p-itij (Jjlj 
(jjiLajJ! £-a el's j 1 1 hi ji-aJI 1 I ' aJ li^-o. kJIiLcj LaJJj (jjj^JI ( _ ;r 3 43 Lai JLa-" i nl 

/.25 i^j>Li / 12 4-aLUal 0 »"j n.LCjJ-'! ^^MJI /\ 3 .^Atl jf 

( w uajal I i_ukjJ!)jl i^iaajVl i_i.it jJI j__Li La (JSLu '/.I5 jl (j-U^Li 

jJLoJ! (jjs 3jL>.lj i. it i ii (jSLa-ij . 4ja-J _jlj_oJI J— £1 (j-a i_i.it jJlj 

. ^Lj_a (j^ i n «U _li_g 4jr JI w _tll 
i^jL>.| CjLc j * ' _ rt j i. i itjJI J_jlj_i i^> ijr 5 i £lj i _| ljut (J_a (J a «" i n 
<Lja_)l_ 3j_j__ CjVI a »" i ill i_!l__>J . 4jjjj_» Jo ^^p- (jr^ ' f ^ 1 1 <-^P" 
' _a (^— ^ ^-4*-*^ — jL_j_i da a a* 1 4_i^La_jSLI1 ijr i1j^1 I ' ^jl»" (J^-° i itjJLl 

._Uj njL__Vl 
L-t-Lcl (__3 (_£a2_ejj i4— — I ( _ ;T _ LlSj <_utjJI Q5— J 0' J- 3 ^' 
(_£al_»J,l _ J— -U a i inj _jlji_ (_jl— (_£a_xj La£ id i^iiill ( -J 1— J I ^_.^/l 

c_ tLijiiiM 4jaJj Electrum jl aj g— Jb 2 ——ill (j-a SjJLc 3 j . ujj t__t jJI ( _ ;r l£. 
icLLI^ JjiaLLa ^3 ^yA-uLa pJLLa^ j^ajjJI £_a c_i_AjJI JL>.^aJj i Luj-Sj ^ja-ul 
(j-a '/.43 ^1 4j j i4j^jJ.I (■ i tt\ jJI j^L^a jojtl OjIj^VLO! (j J-«-a j i"n_) j 
2_jJ_cLZJI '"'Ij I all CjLaLi. (_>^a-»J (j-a LjajLi i_xjtjdl (jjalsej ■ La^ jJI 
j_j-jJLj <_ i it jJI (_gj_j_KJ iiiJLljJIj (_j^)Li^5jJIj (jjiLaJjl (JfLa ,_Jjj>.VI 
4_u_u_ujJI ^ ■ aa a j-jjjlj (jy^JI ^ i it jJI (^_t-;a_>JI jl (jL)J ^Jl l ' i "Ijj ( > j-^ «L»_a_=»o 
4-Lfl-ij i(jl_jjJ_LI i. i It, jdl 4-lLL3 j»JLc J ' a flj liiljj i4fbJ->JI CjIj i i nil (_^i>- 
^.ajre T Lij (jj se ' a 1 1 p La * rt (j-a d)lj-ja Ci t u ^\ (J-Sj I <- i it jJI) j-uSLII j_JI 
i £i£[ dJ (jy^JI <4-Jj-*IlJ1 (J-a I <l La ■ ^oj i. i i nljijjl i>J_A (J!La (^^ -ia^>. ^J.1 t- i it jJI 

jl (^JIjjlII (jl£La (j-a » ijJLJL) L i i nljijjl (ja£juj ii- i itjJI (^j-1^. 4joj_>JLI (^^jjlII 

4_Uajajt_La (jlaLLa ^£ ^\ io^/I (jl£HI (j^, I JLl*-i <■ 1 1 '^pjj '^LlLI d La i (J_a_>u 

(jLjj (^1 udJ j 
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6wij^AoJI CjIgjiJIg ijUiwUI 



^j_a_LaJ1 (JJLa 4_jjl_i jj i 1j-_<j_c C_)JL>.t c<_i.u Ijjj— a till!} Juu ^ t^,^ j 



silver :<UWI 

■ j mi ill dxmllu 4SLH!j diU^ CjljjLail cL-mllL ^ i a aJlj (jl (j_aJ_aJL 
i_u& jJI JUlj cLyjJJ J ■ a a 1 1 ^JLiJI (^-Aj njLojJI jo-iJLS (j-o iSj|j-«-a Ij 

4-j3 CjjLjij j_AjJ! (J^- 9 * O^-"- 1 ^' O"^ >J^J J*** 

3_jJ 5 ill (j^lj^V! Jl" 9 *-!' <^lj JtH" (j^J <L»o2lt jJ! 

jjLoJI Jlj>.Ij ^1j-j>. C—t-se iii i ^ o i im «L>.j_} i. i x i nil ^ L^aAJl 4_jJjLj9 
sLj < j<tL 2jlUt I 3_;JJJll CjIjjVI j_u^sjj iJl».!j Jj^a cU^Ia lilLa j^JJ 0 ^ *t| 
^I^, (_£^j_=»o d'Cj 1 1 n (jj-tb^ i^JSLj-JI fiLUiS ^jji^. «LjJiiJI cLtiajUl <■ m 1 nj3 ^ la 1 ol ^4J 

3_uj^jSLII v^jljliJ! j^JJ (.-. i^ij^ La lilj idijJJ! j (jjUcJJI j JSLuJ! 

■ 3 ■ JaJI oLcUi^tl 

jJ! ^jJlSLJVl jjULX (jy-&> <— i_AJLJ1 4_jjlj_lL3 4£Lj_u_u ^ Lea all jj^SLjj 
^ L^a d 1| Jl_jJ1_jj_l^ j-o Lj_jLui_j^ j J_*_a juIxj j Lea ail 

ij^oLuajJl d)LaL>. JL>.| j^^s Lua jJ 1 

dJLijSLII CjLoL>. ^ LgaAJl JL>. till . ^uLfellij dJLijJIj ^oLuojJI CjLoL>. 

.J^oUIj 
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( _ ;r 3 J I j-lfl^ ^lajjJI (ji^. Li*j ua (jjlaLi-LI o '^'' Si 
t 1 ^ ^ a i *l t *t tj j IJu^aJiJI L$_a_Al jj-a >-lSj-^~ ' LJ-^I-*-* *l-*alujfc_a cLaLj-tlaJI 
jj i a « II ( _ ;r j3 2 a i LaJLj O-fl ui*qI JlSS j J Lc^aiUlj (j^La-JI d'Cj 1 1 u Qj^j (jl 

^j_a UL5^ ^- 4_1 L5 " ^ O^JJ^O J ? ' ' a *^l 9 (j-ul^tt-Ll! (j-* Liljl i ( n I j«j -1^ 
dJLijJIj j jJU^aJill ^j^c- 4j3~i^fc-a 4_u_uL*_i lujI i i n jj-a J I * l- J d>^ w ^**^ (j-uLse-LlI 

( _ ;r 3 Sj^SLi ^> jLa-" 1 uj djLa f. Lij^SLi) jl^>- Jj^s (j^La-JI (jVj . . . jJI JS-tillj 

3j^>-Vl jjjjjJI CjLs^oJ j I Cjljjjail jl CjI jJail *Ijj-u i<Luj^SLII ■ c I ! 1 all 
tiijjJI j .(*/. I 0) jJjuLa^llj (•/««) L yXx^\ ^ 5< j . , ,, ^ j^_Jlj ^ji-Vl 
^a-JI C.Tii^i iiJjj-11 J (j^LtJj! <j-a ^iLuj-u j'(\<sH\ (jjLtlll Lai . (/.2) 

j j 1 ill j-aj (jl .' ' a a j tiJ*>L<j/lj oKj i"ij ^l_*Jl (J^-" ^l^* - " 1 "VI ^jtjLJu 

i^J^LHiJ JLp* ^jLtLaj (J_jJL*IuJI J 1 j a ' jjjjL^IJIj . C)L^ 1 i h aj c_t-uLj|j 
Duralumin (jus^IljjjJIj . Monel (Jjail (j^-*-^ (j a ' JSLiillj u^La-LlI S'Cj 1 . uj 
j (/.I) ^^111 j jjS^LuJI j (*/95) ^^^Vl ^a (/. 4) ^LtiU 4£Lu.^ 

ljLi_jj>. i(_£j^>.VI ( _p3lj_C, , >LIj Cjlj_jUaJI *Lu SjiiSLl (j-Us^Jlj-j jJI J a <"i 1 uj 
3_jcLu^5 CjLal jir'n »l ,jjiLtl!l £*}LaV (jLfl lLL! . jjO-aL* SjLjIIj 3_iiJ| 

Q^£L) CjljJLiJI ^ujj>. (jj^ i L$J-^ ' J- 4- ^^-^ I J^tlLa JL>. La^ i JUj_u^) 

4<G_ilj Cjl JLujj-aSLII 4_t-aL>.j ( jjjL?c_lJI ^jjLt-aj i^jjLjtXI J^ a ija j-^l 

SJjLa (jjLeJJI oLaUts dilj (jicj ,Ull j 4jjjJ| JjiIjjJ! L^ija jjJj jl 

La ^(^JU^VI J/VI (j^Ltill ^JLkjsj .dJJjJ Lkjj L&j-i^jj JjjjJ J 1 11^ Oil 

i^si j i hCqJLi (J1=jj jJI (2 ^ ^j) Chalcopyrite oulj-ujSLILdl ^ a . ..j 

g lj ' ga >i 1 1 jjjjL^-JI L)jSs_a -^T^ , ,.tl «L»jjJ*J1 ^^_>JI j-uQjl (^JaLLa 

J-a^e-j j<u iCjLjjj-j^ 'l-^J-* (jr^ (J^'^ 11 -^' VJ 1 -^ lj' (j*^ < U " (*— ^'jjj^O 

J_JJL>JI jj .' * i £ LLa LJLs. dJJjj ^Ja i ^ j i i Jri i .il ^1 4J£ jl 4jic.l 
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6..iiAanJI CjIgjiJIg qLuuUI 



CjLa^Lc LiaSLa (oj Lij-c-J) JljJL>J! (»L>. 4jJjfc (j-^ <j-"Lx_Lll !VL<^3 1 Ja b >■ 1 1 
^>.LlU (JL>.j <Lxa-uiJ aLtaJtS t3j-a_>JI ijr ll 4_]_}Laj Gossan 4_pe_laj_u 

(jjLtill Lai ijj^Ltill j3 (^Ic- ^W- 5 Ui^iJ ' ^ JSL<i (jujj>JI 2 < f°i) 

1 a m |3. • ijr L-£5^1 OuLt_uo£LJLCJI (j-uL^t-LlI ijr ^ j-uSLl I (^^-Aj ((JjjL?c_lJI 

OuLu/a£L!LCJI wJjILkj ijjjjlitl!! (jjs < U '/.34 , 5 ( _ ;r ^Lc Oulj-uaSJLCJI mJjjjkj 
^ j«j xlaJI j_pjj]l dJLjJa a i n"j . 4_La '/.63 , 3 (^i^- OjLjjajJIj '/.69 , 8 ^J^£- 

i3JLs.L2JI (jjJaLm I 2 J'C ifuJ i ^-a jjt La£ iJljji-Vlj J i .i^Qjl ^"jl of 

( jjjL»_LI1 ^j^oSLlj jL^t_J1 L$jt_a (ftj i . ^» 1 1 juj^J^) ^JlXI ^LjjJI J_a_>ij <^_o* 

CjLujj-jSLII (j-a LuLui-p" l_<£j_U OjLuL^jjj-J! J? OuLaL^LjVI (jjLtA JSLl/ (ji^. 
4_iLla_La_i 3l a ui-ll J— p-jj i *s II \_j 4_i_Li_La i, *1 a mi ( allsc 

j_^J| e^ajJaJ U_G ji£l ji ^ jl3 1000 ^Jl 3-Lj-La ^IjJal <j^a ojL-ujSLJLCJI 

(jj-SJ jj sc-t^a-ll ^_u_ujj c_t-pjHJ L*_uj i^j-uaj^/l ?L1I t_$^**< i n a o c J 

itLSgflj jl ^ flla * a (jjjaJtJ! ( _ ;r 3 *L<-l«JI Gj L-ujSLJ LCI ! cLalaJLa i _c2 «j jLLkJiI 

. 3 jl ir^Vl LpJLs- oulj-ua£LILCJI (jjiUtii! (j-sLt^ j3 c^o. 

Laii-p- '/.I mJJULlj V I jj^La-J! <U-mJ CjLaLs. jJ^Lijjj/! J-Jj-ll £yj 

^-uilj J) I 1* i ( _ 3 _Lc liJJjj i L-4-lJI Jj-i^jjJI J j uij <Ltt-3e-u3 CjLuiSLi CjJL>.j 

.j*a-Jt ^ j»L>J! (j^j (jLlL^I i_sVI ^IjJcjjj/Li 

5J j^e-Ti-l I J 4_j_lauj/jJ!j 4jjLJ! j j 3e i a 1 1 ( _ ;r 3 (JjjLtclI! CjLaLi. JL>. Ji^J 
(J_jJL>JJ ( j-a jjjjL^tll! ^jjLt-a <_ 1 1 uj-H [J<j\j>. s ^\ <J*uui • d ^ CjLLlA 

jjLJ! (j^sj .(jlaj^l (jJaLi SjjLlII jjL^all (jjs sLU-iiU 4-O.I i nil 5, Lc I - 1 1 
Jl)jL?e_i ^qJ La - ^ Ql ' aallal 4_j_a_Al Cjl!i jjjjLtc-lII ^_^JLc 4j^IL>JJ ^jjjlII tj^a^J (jl 

(j j ) S « II J^Li. Ci-j ulI^I jlSJj . j»Ljti! j<u ijIjl>JI j j x ' a I (J^L>.I 

^j_a cLu ^j-uj j^t-t-£5 ijr 3 ( jjjL^t_JI Jl-luj-j^ CjLaL>. jj-* CjLj_a^ ^jj-Jl^.^\ 

(j-a j»J-J-II J i"<*~ (jr^'j J^'j Cr^ l£>^-*^-" La j inc 
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Lead: gffltf jJI 

iCjl_aL>. (j-* 3 4_j_Lc ' aa se * -3 Lfl^ 4 *^ .t^TI ^3 Lt-o jj ! JL>. V 

( _ ;r lJI (j^Ltll (J-jlj! (j-a liUjJj iJj'C iVitl 4lg_i_u S^i.j SjLa (j^sL^sjJIj 

1 'I j 1 11 <■" 1 j"i jlSJj . oLuii) j-j-<-uI (j^jjLajjJ! d I <n" 1 iilj iCjLjLuJ! >I 

(jl fiLLo p J a 1 1-4-4 4 ( ( _^ Lt-£5jJ ^J_i2j) ^-Aj i ^ilLo cr^* (J^^ i-ilLj-Aj 

L. 1 it jJL$ 1 (jjL«-o (j- 3 ^jj ' I J-Sl^J! j-A ^-'rh 1 ' L - 1 ^ (Jt!^ j-^' 

JU-i ■■^tj j^aLt-oj-JI a J )1 '(jj-A j^^aLt-ojJLI 4_j_*_u_ujJ1 CjLj^j-LIj uL^il] 
file LLl<3 j^y^ (Jj>. jG L»_u^>. (jj-Aj i £j LLlU 1j j-<^>" V 1 (_>-^ L-^j-J 1 

(j-o L_t-s3j_L! jjLuaJJ p_Al ij_a (c_*£j-(_^Li-2>jJ1 JLujj-j£^) LuJL>Jl ^-uJtJ^ 
4j! ^^o* -2 ,^ A 1 1 Lub (l_LJL>Jl) tjJjtll I Jufc i^jIbtJ -iL^j j ijoJUJI ^ 

( j_a (^j-iLj ^H_L<i£^ ^ L^a aJ| jj- 0 4jL>.LjIl>.1 p ^s* a i _ ;r Lc ^JLjlII jj_<^ut_j Lo LJLc 
^j-Lt^a VI L_LjJL>Jl (jJULX jj-fl 4_jjJ_«J1 *:1jj>.Vl ^jlz>j-iua$ i Lua jJ 1 C_)LoL>. 

\jJt ^-U-sijJ ij? IL>. i(3 1 Cd L-oJ|J»H-uJ 1 La 1 ^ ^ & j (j-OJ i L-a jJJ 

Cj Lo L>. ^j^ic ^H->tJ V Jl3 (j-o Lu^jJ 1 Cj Lo L>. t ( j r a p-^J-1 1 ijr ic J . ^j?e_U 1 (j-* 
4j ^ LcaH^I CjLj_o£Lj J^>*JJ Lo Ij^u^ l*J_)jJ1j (^aLuajJl ,j^L»_o ^jLb dJbjJl 

i ^^j-C ^^yl^- ^Lu j-*-uj jj^t-4-£3 j^^a Lt-ajJ 1 Cj Lo L>. p laji ^ JL>. 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



jsi'^A 4-uu.lt, 1 cLo-L-oJI cLuJUtil (J-jJLtkXI qjz i LuJL>. 4_Lufc ^^ji^- (^^s Lus jJ 1 
. Cj La L>J 1 i j r A fillb jj^JLo Cj l_3 L_u_o JlJlj J I <— ujJil 1 (jr^J ^ 1 3 ^ Cr^ ^tU ^ 

<_^<J1 i(^j-j_>Jl j^?e_>J1 jjJt-t-a tjr 5 4-Lg-LLaJI CjLjj" i .1 tl <J_lJL>JJ j>J_A £-f£ 

4-LJLa Luj-Sj 4_ui3t CjLoL>. ^j^SjJ i ^ ^ i i L^L*_a (J->»J l)^- 4 - 1 



Tin 

4jjj>JI Cj!j_iiiLI 4jJL«JI «CLajL2^j I Jut jLlx-IJ iOu1j"h < nl£JI t> i 

«LiSL«j (Jjjj j_' U^aJI (^yl^. tjl i ujVI J i -»-- JLSj t 3 jl ir^Vl sQJLs- ( _ ;r L. (JljLa 

j jJLLtaJUl J_U_u^t (JljuO*! J J I iljtl *LjT jl tcllj^ls J_lJL>J1 J J ' ^ jj-* 

Oj.' ' ^22 3 o"^ 1 '/-88) (OJj-11! Jjjj-J! <_sLij£! ^ Ltjjj 

I ju>. |j_JLlss IjI Jl2ji I juaV! j-^lj (jio (jlj j j i , ^. ^11 jj^i a I . ta 1 1 <. ,lr 

(5Lc.jLa 2 jUtl q3j 6-° 'k^'" '/I , 5) t_JL«JI dJJj icLu^s ^ Ji-lj o- 1 ^' 6-° 
ijJlSjo-V! cjIjuLoj cjLoLalllj dijl j 1 nil j»L* jjj jjju^iiilj JJ u-aSJI (j^s 

^jLtiaVl CjLla ^jl ^jj 0 U 1 clr^* ^(v^Jl (j-* J^J-^ Jj ( oa i(_5ju>J1 cLc 1 r ( <•> J 
a J >mii) !il i2_jj-jj_>J1 » )j1^u>J1 ^_Lt-a iJ3 J3 Lj^_u_o ^J^JLijuiJ ^JjLuo^JI jj-* 

^ I ' . ^. tlj .j .Utl J_JJ_>JI 5uC,l I lr-1 ( _ ;r 3 ^I^J^U l". w jj I , ^.^tl Jjj^luT 

j-Liil i "j'lj-II jJbwaXI jut OjIj'ij < nlSLII jl (2 I (J) J J LualJI Jj i n^lj 

V L<j_? j 1 A .j ,Utl jjJLuaJLJI JL>. i4jjjlij jjLua^s ^juajLj ( ulu»_i 
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djljjtj ,1_IJ^_PJ| (^yjjjlj^jl (^yj^Jjjl J J ^ I S\ U jlj^ (j-B GJ 

i^i aL>. (^L^jj jj ^ i n a l_JuJ JlS j-j J ir-lSlI pk» a (jl L$i^ (JjJ-i 

*s **< i <=. LJLl jLit_) £_a j 1 a tl gJ^Lalu LaJ_t£,j 'CJJU-^^J jj^^ C"^" L^^-*-*- 1 
L^Lui^ ^Ijj^lS (jjij^jjlj j^lil! Lai 1 ' ^) JJ ' 1 a JLtuiSI 

(jLijLt-a 1 a frj i^J^^°J3-^^ 3^5-^^ Od3^~^ i(l^jU) Cj Lja_uJ 1 J jLlj^iLUI ^j^* * 

. djljlj ( uLCIl £-a Lutjlaj>.j <_SaJLa 

Zinc :dJjll 

(^Jl SjLil i£oL>JI ^IJjlaj jJLJ! j! ojIj-JLojjJI jj* ^Lij-U (j-aJjJI pj-uVlj 

iiljj.ll ill La I J sej ml aAij <LUaAllj ^^LuajU ^ ajjj 11 j ' i al I I Lill yll <Ljj 

(OJJ ^IjjVl iiiLj. C^l^oLiiajtJ! ii!l3 <LjI Jj i^IiiilsEj diljj iSJj^Ja SjJ, 

>."' 1 ~^ La ^jLcj-j-u (2>^J ' Cr^J-^ J^tP 4_Laj_u!^aJ JUJ_>J1 (^ji^. tiLijJI c_t_u_ujHj 
( j^a ^1 a ^. 5_)Lulj ' alaJJl I J_iJ_>J! i <- t^-tb^ ifilLiJ-JI fiLajjJaJI L^I^s-a 
/\ liljjJI ^!>!l Jon h" diljl^ . L^JjjJI jL^lI sLUajjjOj ji j^.^UI cdjjJI 

■ r-N ta II j ^1 j ir^Vl ? ir^i tiiij-II <— j1^>3 Ji- JLj La^ culjlj i nil ^lii^i 

4cLu^5 lLLjJI (Ji-Jjj iQajjiuJ j<uj/Li 43^j-«J>I lLLjJIj ^jjjLJI 4JLu^5 (j^J 
.4ij_L>JI 5jl i a — lla 'LcLU^sJI illaj a <_ 1 1 ujcj tclLi-mJI 
i(jjj>ll IjlgJ ^LaitJI (jl a < ,iVI Lajt JiiijSLjJJI C^jlj-JI n < ,ill (j! Lil^j 
3jL>JI ^jlami i _ ;r 3 Sj j j^ CjLui£Li (jt Jl>. ^ojj . ^jl i nj^jJI (jlj Jlj-^iII La_A ^Jj 
SJlj^^/I dul^ ^-OJ i ( _^-£3l_t-£3jjl ^j^LtX ^ L> I ' aa rt dJjjJI ^j^Lla Jl>. ^jj iilaLjJIj 
p la « " JLj>-jjj icGl j liijj"" Cr'l ^jjJI ^!>Lal Jdi^ Cr^ f W (_LaL«JI 

uu i a CjV^>L>.1^ jl ijj,!^ Lr^ (_>^=Lui>jJI CjLaLi. JiLa dJjjJI CjLaLi. 
^Lc iduLaaJj jJlj 4jj-l=*J1 jL%j>.^1 4_aLit_ij d Li se rt fiLuoa^/j 
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6..iiAanJI CjIgjiJIg qLujuUI 



\r 1 , ^\ \ ^J_jJL>Jtl 4 La i ul ^oj ^s^L^^JI a cLL^JI ^jjbca t. ■ i '^lu 

-LljjJLj j^sLt-iSjJIj lLLjJI CjLaL>. p La * a ^jl ^a_a-*J1 cL>.j ^jji^. pi < nil (j-aj 
4_l>.Lj/ 3_ujij<-a (_LJL=-a ^1 (jjjG-Li^ (jlr (jSLj / 

(J d i ijr II 4-1^ i n**(U 0L1II 4_La_<_ul^a-s ^LajJI j dJbjJI (j- 43 ^> J * ' ^ 

Aluminum :|(^mm^<SI 



4cl_u^5 SjJjll J-a^oJtJI (j-o dllj Jl*j gSDI 2 a I LaJI j-2aj 

^j_a £_a 4£L»j_o <Lalo^JU (^palj-C^U ^JLt-o 4l*^»J i<ja_ilJI {jja 

jjLalu V (Jlul^ q\j i—AjloI] i_jjL2j *^>-J-S 'Hj^I i aj jJLi i_gj.II j-^^l idiljJLUI 
Sj_Ju dJJjl^j 4_a I " *C I I d i i ii i ILi SaiJI SjLjjj oj>" 4j4». (Jj>Jj i Ijjj cJill 
jjj/jjJI <_jLjjjiI (j-o Jj '^>jHl djj i ii itl 3jijj>JIj J^Llil 4jsjL2Jil 

(jjL«J,l (j_a j^l^ (j-C I J-C. (j-Ja- j-Li!l I j-* oLaljliejj-u! ^ j^jSLII 

.^>Vl 

^ La-) . .. - tl d*Cj j i ntl ^jjjoj til's j 1 1 j I ( _ ;r 2j j^Lo^ (*_Jr!-'- 0 >'^' JLjej i n_i j 

j i ii ir La j»j_LlajJl */95 ijjjiLkj '/.4 J^e-i (jr^ cA^i^'jJ ^ W ^_J> J> -'"' 

^j-LaJlj 4_lJLlJ_>JI i i ntl ijr 5 ^JlLalu ^^aJ-La^aJ^I CjLal JlJ>**i < ul p_Alj . j-j_L?e_Laj 
Jo jt^^ JLaX. I jjjjL^-lLI lj-iiaj>. I i n^LLa ^o-j-La^oJVl j-uju^ . (JIj-jJI ^J-S-Jlj 
0_usjJil\ 1 fljAj«JI j-iill (jjj J-J^J i3JjolaJI CjLal mall 4_uj^SJI ^jill Jii 
^^laaJ^I j-^j (jf La^ itiJ>L^>U 31aL>JI 3Jl^X:V| JJLC J>Ls^U 

i sLujijjSLI'^ I t_!j_>JI CjLaj I" i ii a 4.cl i ir-i ( _ ;r 3 ^^LlaaJ^/l ,_jjLaj (Ji-jG liiljl^ 
i4jjj_tl,l CjIjJ^Ij S_uj^SLIIj 4jjLajSJI CjLcLu^aJI ^Lt jjj ^tia^J^Uj 
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>J! (j^o <Lj_]Lj 4-1^ *" i ill ( 2>^-3-i ^* ' II ^jJ-i-ajjVI jl i_La_>JI jihn 
J-Aj C^jL_u£jjJI ^*L>. SjL^tHlJ ^j^UI ^_j_La^JV1 Jj ' ga >■ II (di-lj 

Jj t-^-Ljj i jAUtl 4_uiij j-Aj (l 2 ju 2 3 12 jJ) ^j_<_LajJ3L] (jjlil J j i n^^M 

fib^J j-jjuj j i^jLxjJIj ^-t-^LiJI Q *aj ^ I lA- 1 La ^-J^J ' ^**'~"JL3 t^jl ml! Li 

Ju Jl>. t ijl ^jIu -i^>«J 4_JL>. ijr 3 j-*3_>JL I iJ j-t-JI ji iJ3 JI j d ' a VI jj_a 

jljll 4x.Lu^5j ^LljJ-^^la^J^I ^Lijl Ijx. La-t^-O-jl i n^j jll C)VI g <"i i .iVI gaJb] 
(_gjlj^>JI ' . 'J La II j j j all I O-i-o-i iiVIj Cj Lu Ll»jSL1 I j CjLjjIj^>JIj i4-JujL>JI 
Qui i n^^-JI f*L>. Ui^-yj iiJojy_<lJlj i_a^_jJiJI ^ i ii^i Otoo (J-«-*J (_jJ-II (jlj-S^U 
d jlAUtl 4jj_ij>J| j j ^- . .-. 1 1 Jiitaj dDjj i4_Lo (_!j_aJLi jl (_psjVI ^Ja i ■■ (^i^. 
c2jLSLlJ_H-" <j_a 3_JLc 3 jiinl 4jjL>JI ajjLUI j^ir ir-ill j d_LLikJI jL«-Vl j 
Ljsj)j»LaJ1 0 JJt> C^>oj a <=\_tj1 j" < nl fiLjjIo jl i^Lul j" < nl ^ 1 t 4jr S ^_j_La^JV1 

i4_uLU ^jj^La^JVI Jljjj/L^ I 2 a JJ*- ' all liJJj ^jj-La^JVI CiKjlj i u jjlajj 
Lcu^Jlj ^Ji-l^VI dlk LaU Ijjj Ljj^SLJI c_^J3 JL3j 

«j_>JI i 'I i iiLa-lj (jl_o~VI i_yuu (_y£j i^Liia dljLa jl cLjJiai CjLiijla ( _ ;r 3 Lai 
CjLjj^ JSL<Iu Qui i ii^C^JI JL>. JlSj . JlJ Jl>JI JLu-ul^l jjjCj Lg-La (_gjl«JI 

d La i i^-j^j-oj J-*-^! (2>^ ^^-iLt-u^jJI CjLaL>. ^j^ju {j^£~u SBj icLuVjLi 

.4jSLuLSLlLI 3>LjJLi d jl i^-iVI ' ~ 1 1 5 ■ La 1 1 coLoj^oJI cjUs j_aj>o 

ijJjLje^a (jLLa-1 (^i^. ij^JJ-LajJVl CjLaLi. (j-a ^ jj>. I ^Jj-il ^ i n" JLSj 
i^j j i nLjj-jJIj j»j_LiajjVl CjKjIj i ii jl CjjLi_uj1J! LgiLxal (j-aj 'j-^' J^-"^ 
OjL_ujJI jjVI j<u tAjJ >J callj ajjJLajJVI CjKjIj i n jl OjLjLuj/ (^fLLtLuJI till j£j 
ja^tAJI (j-a OuLbtill jLajj ^jjjjSLIIj OjLjjJVIj ^^la^JVI CjKjIj i u 
. <L>.j jjl fiLLLalj ^ ^I^Ll CjLaL>. j-oHaj L^a-Lqj> ^^yJLix^aJI 4xaLaJ I j jjJI 



Iron Mttll 

&j uu a II jl uu tVI Cli-O* (j_a jj^LulJI ^-jlj * J-) J->JI j-jjju 
jjjJJI J_jJj>JI jl J-SJ (jr^- J "*• ' =a 1 1 j JjsjJIj J a La 1 1 ( _ ;r 3 (jljJVI 
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(j-cl i ir> Jjl La i Ir JljJoJ! jjjl JL2Jj , 2 .j ,Utl jl_jJi 2 1 1 f (^ ^ i "j'lj-!! 
Ji^>.j ^1 Vjl dll j £-»-JJ J 'f*3r!-'- a >^' j-^ (J^Sj i i nil CjLLo JlJLo 

.3j_»iLj_a jlj^VI ( _ ;r 3 I j» ''-"J. 1 g 1 ' SJLs. ^fl d.j .Ull JUJLsJI JLuj/1£| 

Sj I i t It (_£jJLi!l JjjuiJI ^3 isLuutij 3jj|j_iJa (jjUJi,! jj* 

J_jJ_r»JI (J I <n"i i ill ( _ ;r 3 jL^ojVI (j-Laj JLaJj . (_£jJL>- j-J-«3 (j-a OjLkJj isLujJJ 

j ' ^*tlj ^jj5e_>J1 j ' eaaJl * ,^1 ,T1 Jjj^Ja 1 1 ' ^tl j LajJI J) i i ii JLoIj 

jl_3 j_jJ_i^a_2Jlj (jjiLa_iJ! (j_o J_jJ_r»J! (jl *.(JjjLi L£ lilj i(_gj_ij|j^JI 

(j_a ^^LjjJa Liaj JjJL>J! Sj^Li^j SjLjjJ Q^jj£LII 4 1 1 u i (^ ja£LajJI (jj »" i .il 

5j 1 Leaj> (_>^ 4 JujL^til cl^tLo «L>.L>. t_dl_L& (j£j 4j| ( tjL^j i^jLtuij^M 

J_Lo j_AjJI JljJljJ! 5_cl_Li^aj |_£J-> j i Jijlj I j 1 1 r-i IjUal C^aj I" i nl JlS jLjiJ^M 

' " ' *"J ' lS 1 -^' J-Lo CjIJj i La « 1 1 JjJL>J! 4_uutl jl Jjill 4lalj (j^sj 

(j-o (j-Ia ' a ' a )j ^1_>J! (j^o (jl—LLa ^JLLa (j-I^ <J-^ fO*^ 1 J • 4_iJLftJ1 (jljjsVI 
^ 1 ^^11 jj^a jjlaJ! ' ^"^'j (_jl_LLaT «Ljljj ed^£LJ1 (j-^J LiLH-? 1 ^' J-?-^' 

Jj^e_a jl (jjjLa j i 1 1 1 (jj^ L-ilca ^1 ji i <_ .jl i i'l l o'j^' ^jLLall 

^1 jjI S^Uj^j ^j^SLII oj-ill J o «" i j '/• 1,6 ohr ^J^-ij 3 '/• 

j»L«JI jLla^! (jl i5j-J-I 4jj^>. (jl i ii iVI O-j bj (jl fl£Lj j i (Jjlaj i ■■ liili jl 

.iLcljjl JSLl JljJl>JI (__ r ic «L«jLS j^^jJI jLtaJ^M Sj I (_gj aAJI JlJjJJtJIj 

jjl_«Jll (j_a «L<ijLS j^jj-4_lxjljjjJ ! DjjLua^a jLfl JUJLr»J! JL>-Ijj {jC Lol 
'/72 (_, I r LjjJaj (^jIjcjj (4 I 3 r-) OtjLj_L>.m (j j'a-djl^ (_gjijoj SJLj^Ja 

(3 f 2 £■) c^LiL^Jl j .(junULUl ! jj^V! ^LkJLi 
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i?2ju3(3 i 2 ^) 2 ojLijAjillj i JjJ^ '/70 ^Ir ^jIjcj j-«^>- 1 ^L>. 

d d u se rt CjLui^ £_a JljJl>. /60 t *j a t aJI ijr II ^^j-t-i 

^jljJu (jl^li 4_Jj i jjjl>. / 48 w 1 c Lj^Ja-j ^^Hjt_ij duLuJLiaJ! ^c-*-uLi 

.(^^Ij 1^-iLajJI 

Manganese jhmAm^I 

i ir-i J n »"i i ii _t J-Aj id_aLj]l CjljJLflJI jj-a I JL>.!j j-djc-i.U j jqaj 

J-aLc I J-$-J iCu) j ^ II (j_a a I sej Bj Sju^^/I JLUs lXc\ i h <_J i aJI 

i_<-l-uaAJ ^^L^ill t_ij^jjJI (Ji-JLJ i j j i a II CjLlL*c «Lui ■ 1— fl^ ^ J S 2 



4_uLuij^ CjLoI JlidLj/l t_uLaj j 1 lilt ^ i "j'ljJI ^1 JLa-" i a VI I JLA j p »_t J . 43li 
Q J ' 7" ' "JjJ J " II) i_3LUaj i_J-LaJI 4cLu^s CjLilaX. (J!>Li- (j^J •lSJ-^' 

(jj-aJI 3 i x mi ^1 (j^jj£LII j jjjjJI '/20j j_<_Laiia '/.85 i^j^>o S-SLuj-u 
Lt^-L- Ljv j .^_h_lLI ' -I ' aJl i jj-jjLtiill jjJlj>JI j^jjj-j^^ j_u_u^t jji^-j 

jj_a S_jj|j_a J-J-^l ^LjLfl j-J-Lre-i.U (j-a '/. I S-jljJs w I C • _i I i a II (_£ jiaj 

i f K i.itl jl J i a5 j 4_uLijVI JLi£:Vl ^ JLj-"t i i^u (jjsj i^jUJI <_JLaJI 
j^tj (jJI J-lLslIII Sjj^ij cUjIj La Ijlj tSjJjJ^JI 
jjJ JutHll CjLa^_a ^* 1 j ' JJ~" ' aJI j-u_u£!j CjI JU_oJ iCjljLu_oJI «Lcl_Lt-a ijr 3 LojV 
j— L-Lre-i.1. 1 (jl Ld£ .dJl£jo-Vlj (jiJLaJJ 4xjLiaj 'LlILc JlJu 3ji! ^LLr>o (jjJI 
2 C I * ' a I j»j_i_LajJVIj (jjjLa-JL^ SjJLjJL>JI j^lC. CjljJLUI £-a LlLo.1 t'\ y m_i 

fiLoJajLA ^yl^. < aje | (j^i A J-^I ^^J-^ d * » ' ^ Ly^3 ^? ^^ ^ -3 
((j-^Lya^Lu-oj) (^yjLtl j-j_L5E_LLI J_u_u^tj (dulj^J^)-u) 2 t ^j-j_l?e_LU J j i uSI jj-a 

Lai A j n itl (_Lal (_Jjj>.| JLuj/L^I JL>- jj lillj l_uLajJ .(j^ill I J « J i 3.J 

j» (ojljl^£j J^jJI) (jJJtA ( _ ;r Lc 4jqjJaJI ( _ ;r 3 JL>. jlla 1 CjIjjjj^ 

LjjjJj (2 I (jjj j») OuLlJJ^jJI (jJiJ(-a 4ajjt ' i3 I l£J 
. »1 Jij i ,itl (jjUIl Jo-V I J i ,iCG lil VI i4jjUo SjLjLs SjI I -i jl '-■ i ..jlj i^y^a-i 

£Lj*_l1j j— i Lla-Llij '"'I aolaj JLa^. J^jIu j-J-^*-^' tiLIIkS 
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iCjIj j x j tlj j La- j II £-La '"'^ SjJaJlj jJL«JI i_dij Jl>. JlSj t<Lta.ulaJI 

Nickel JUI 

JUJI di!j£j iabtlaJI ~ 1 1 aj jcJII (j-o >L<l3 (jl lO^Lio JJjLa J^3 tiJLlifc 

llISLl^JI ^ JS^Lil Ji.jj il ^Li^JI JS^iD ^1 cd^L^^L! 3_u^JL 
^ JSLillj i5jJL«JI SjIj_>JI cjLj-jj J^s^tli SJiLiill cjLl^ULj <L^U»JI 

Jjjui/J (_p=ljX.VI JJL»Ha i_J_i^s ^Ljj^ lilxi .ill 3_C.Lu^s I JL>- 2-aLjJ! Cllj liitl 

£j^a JLjJ" 1 J-^j-^ JLlJL^JJ JSLuJI jj-* ^> J* J-S_a S-^Lus! ^ji J^>*J J-iLlj 

JljJ^>. ^jj-il J n »" i h"j n d 1 1 nit sQjljLjaj J^Lail sCLajULaj sGj^Li^sj 4jjLLo 
1(Jjj_1jJIj cLLSjjJ! CjI J_«_aj iJj-JjJIj CjIjI j i ntl Cjl_Li£La ^jlS JSLuJI jJfcj 

(_£jj>J (jlalj^lj SjjLijSLII 3j^>.Vlj i« I^JI iii LLic I ■ '—j . ^ lUtlj i_ayLJIj 

^ J m_jjal * t rt (_^-£3l^>. 4_iJuJlj>JI JSLuJI dJLjl t-mJ f J .3_}JjLLa 

liiSI j i ii II J <th h" j 1( J <i <" i ii U JS-till 4-mi-l ( _ ;r l^. 4jjIjj>.j 4-uj^£j 

,2^ja. itt j-^SJIj.-il ,^lj;tl r.M ,K. ^J 1 *"' w ' a J^j' 1 '^ flf> ^^lc 4j^Ir»J.I 
LajL-i cj .J^Lli! cdajLiLaj j_ii.^M SjJLS -i'-ij-j ;j-uL*-tJI £-0 JSLtill lLL-i hi j 

Q ui-J l£Lj1 I I nil ^-«3J?e-a ^li-LJ jjjjLre-Lllj JSLj-til dJLjJI ' fll ' ea | 

i_dJj_£ 2 L^jJLi ^ I Laj (^ylll ^Ij^l is> ^ ^ jir"i i n" Li£ ^palj^l 

Sj^>-ij cjljjLLaJI 3_cLu^s J-j-ij Lxj ^^la^JVlj JSLjjJI i f I j i uj 

^j/ll r- ^ taJ I ( _ ;r i J£LuJI J o»~i i n_i dllj ujLtj .. Lkj_i£.j ?l Lta-All jj-C. 
.4_uj^>JI 4^tl<j/^/lj 4jjLijSLII Cj^LcLojJIj 4jJjjjjJIj d J.'J II CjVc LLcaJ Ij 

L^**i i"i a (t 2 iJ3 _l dijl J_j^l_H_Ll ^jJjla ^J'C mi ^^J^. CjLsL>JI i, i \ \"\ 

^l_>JI ^^HjtJj) .jjjjL^JJ JLiJl>. ^j^Lt-a O-ll j_ujSLIl£LIIj iC^Lj^_Aj-j_JI 

( _ ;r i^. 3jLc cjLoL>JI i(jjiU*j "/.2 j J^-jj "/3 (^Jl^a- (jJ^- ■ l- 1 "j"l I 

j^a- i<t) dolj^-iJI J3^t ^ jj-* * 2 Jl_i 4jL-la 2 j rt 3Jl_j_»_j (^L^-ct 
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Chrome |t$j&JI 

4_a JLa-~i i n U CjLj^jJIj CjLjjIj^>JI ( _ ;r 3 liJJj ( _ ;r L . j»j|j£Ltl <■ .1 i<i taa. VI 

CjljJLflJ! (j^o tfj-J-C £_a jl £Jlj>.j j»j|j£LII ' iu-^3l I ■ Clljl j i nil *^Ua ( _ ;r 3 
4j^_t-a ' tLt^aJI l ■ i ill's i ^jj£LJI i tLctall 4jr II ^ La i S^j* ir> I. ( I II f I 

Ojjjus > al i gaj j .4_JLc 4_uj^£ 3_ajLiLo tiJJ iJ^Ljil 4_ajlJLaj 

ijjLlJI i_J-LaJI ,ijujL>Jlj j»^SLII <j-a 3*\jj , u jjtj Ferrochrome 
3_JJUJU>JI i'K mil CibjX j oLc.jjJ.1 j djljl _i i ,i II '< ,r> ^ ^ jir~i i uJ 

kijlj^l 3_cl_Lua ^jl^t" i n"t 4_Lo I ' ■ 4LLiII j-ii 3-i^.jiJlj .(_gjLSLIIj 

1 4-xS 1— i-3-lSLI I 'I i a II '"'I i J " ^j*"*.' J 4-JjjJ.I CjIjjVI (j^s Ltj-tcj SjLjLU 

L4*jtl i^P-i oVUjtl^l (JSLu '/.8 i^jj^ '/• 18) JSLuJI j ^ji>£_JI <— tL-allj 

S^S 3 <j i h i I I LdilJ U ls LUaAJI 

Cj^_jj-J1 (jlj-H ^-^j! Cr^J -JJJ LcglJij 3_c.l_jjJ1j 2 A 1 ■ 

. . jJI - - ' -J 1 flj 1 1 ^1^.1 4^,1 I tr^ 

CLuUjjiJl (j^J ( M"^jg .(! £*/32) jujltJI j (3 ! 2 */68) fjijiUl 

Sjj^LHI^^j^it^Jl^^jj^ jlol^o. 

J^-lj-HI ( _ ;r ^ Ltj^ijj Jjlj ^l^jJI j i j J l a 1 I (j-a J l ^ 2 OuLajj£LII CjLaLi. 
JjJLsJ.1 (Jj>-ii Q^Sju CjLoL>JI liJJj (j-o 4i^j i jj j (^3-11 JUjj*jJ 3j_l>.^/Ij ^jVI 



Cobalt AlL^Ul 

i 0 "'I ui j S 'I - Ij JajJI ji «l\>jJI (jl^lVLi 4j^>Litj j jL^-j-II Oi>ti 

LiiSI j in II liJLLt C^K^ iS^UuJI 3x.l_L^s i.-.n^iTCI (jla. diljl^ JUJI JJij 
( _ ;r 3 Sj^SLi ^Vl cJLj^SLII ^ jj>-"i i , i j j icJLijSLII L-u-ua L^JLaj 1 4-illljJ, I 
stellite Cjj^LjIx^ j-^j ^ f J i^ill SliLlll j-lc. dljL-uJI Lloj (j^UIl 
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dllj^j , - I . a all (j-i<-u Sj^jvlj SjLolJI CjI_Li£LU JlLo iJjjLoJI JL^>J! CjI j 
^ii^ 4_jJljJ_>J! j j c J 4_jJ_jJlj>J! dJLi^SLII liljl i < n (jjs ^H-^ ^ JL^-**t i n" 

a \\l , ^.tl 4_ufcL£LU SJjLJJ jJaJLl! jljjsj i n-r Till Cj!ji-uj£LJ Jajlj J i '-~'' a i 

(jl^jjJI S-up^jdril"-^! oLcl M^itl ^ j»L& jjj 4^.>Loij cJLySLi! 

!j I C SjLc JU>-^J cJLjjSJIj d , All j 4 j J ,La_(J! JlLa ,_Jjj>.i CjljJLi) .3jJL«-a 

04-jLlILj^SLI! cJLjjSLI! (j.jL«-a j^lj • •^'^jj^ jj'^^jS 

Cadmium |t$*6*l£ll 

(jjl_«_a 4-jJaJLj ^ JT 1\ 4-11 on ul jCLalj i3j_u£ 4j>-jJLi Tju-ail LajLia 4l*j*.J 
i_4jL*jj . (dil^j t'ft^K II) 2_c.|_lLiJI ^1 jJij <LibjJ,l (jLaVl 5j 1 jl j i^ajVI 

JaLLJ.1 j oL_5_JI j 2 j.-ktl I '-^ll ^ jjj L^J ^^-uoLSLJI ^^LoLa dilj 

.dili j_lcj 4jjLl*JI 4_uj^SL!I cjLjLLijJIj 

CjLoL>. d_>JL«_a J_t£. (^yjjLj. ^LijL£ Lj 'I l alal ^^-uoLdl J 1 "* 



Tungsten ^mmAmJI 

cLLo i il i i n l La (ji jjii Jl^J (_^>* i4_al-^J1 4^1 i i nil £ya I ■ ga |] Jl>.Ij 

3j_u^ (j^lj^.! ^ (^LJI ^Oir"i i nj j ijoJUJI ^Lul '/.95 JjLtJ i_JLuaJI jjs 
^jj-^ uta^q ^j^-lLo 4jL« ^ii^> ' 1 1 Lall * 4_uj-^SLI1 ^_ul_t-all i_d^_*_ol L^_La 
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(jlujJlll &jo^3 (ji 6..ijAanJI CilgjjJI 



4_jLLaj t(_-<-3e-i tuJ 4_jJjLa j^SLx-ij . 3370) d * rt jl^^l d La 5 * jj-* 
4 i .I <i (j_o !ju>.!j aj Laa j-Ly 1 1 " c^i ^ 1 " o-° *jlui 

j j a .^jjSLI! tOjjJaa. 4J j-aL3 4^1 1 1 nil 4^,1 i in ( _ ;r 3 i aa i"tl jjj La! 
Cj VVI 4_cl_Li^5 ^^.a ^JLir" i nj (_5-l.II ' . ' I ' taJI (j-a £l ^j! j (jr 3 '."J 

ajj^nilL ^jLJI <■ .1.^11 jJaZJ SliLUI S-SSUJIj 4^. j^aJI 4-JL*JI 

(j-aj-uj 3j_o~jJI gjl i a a ( __ T a I j !^La jcj (j-oj (Jj^'n i nil L$j jJa^j 

(JlLa (^j-^l j-_Lial_t£. £_a 4^1 1 < nil 4x.l r to ^^^a ^ ' cij^j i"mj . . »i tJaAll 

Jl_i_ij_^ 4-g.l i ir-i 4_aL$JI i n x uj\ CjVI a t~ i nl (j-oj ioJLijSLIIj ^J-uJjJil 
J-j-j_>£j (JjjULI Jjlj 43^_>j(J.I jJaJjJI (_Lal^£. i_Jj^sl (j- 0 i_£j-JI '0^ i n-r Till 
(_£j^>.i CjLal JLy "i t nl 4jl_L^j_aj ^ i n ■> LUlla liilj t_uL*-> .jjjij^JI 

.(__;jj>.| CjLcLu^s 

. . dulj-Jj-illj Ou^l j igJlJ ^Ij-il^JI (j_}L*_a i use ull J ^ ' rt jQ-Atj 

^_a (jjJLt^aJLJI (jjm_a) duljHj-ol£LII (4 t (j3 ^ ^^J"*^^ c_o*l_i-£aj La Ij-u^i) 
jj > 1 1 j 4— l T l- L J I J->^l I JJ~" ' raJl JjjUjtJ (^ylll i^uLjL-aixIl j Jjjl j£JI 

(j-js (_La! j»lj— flJjJI /jl <_aj|j^»_tl (j-oj .fjj-i^-i-uj (J-^al 4-Ij ^ cJ LU 

(_p3jj>Iu i_dJ jjj i JU>.lj ijLsol 4JLi3j jj ui 3 ^1 d 2 fl "■" (jSLxJJ iO-ilj"n i nlSLII 
^Ij-oJjJI (J)M Vi i nl (__>SL<i-ii dJJj '^i?-?^' (J-ol^Jtil 4_l3 4_l3LUsI ^jl^ ■ ■■ 

jLSLj j j j tj-ail _j i ih\_)JI ^>l Jir" t nVI Molybdenum ^<uj j jljll 

jl '/ I 4^1 lr-lL9 tL-tL.oJl 3 lr-lL>- ^1 4X. I i lr->j 4^1 J I lit I (jlr ^^jJI lj lr-lL9 

(^^S 4 I n <" i uXI juus[lxi\ (j-a Oj-i^ Jj* J' itfJLs-J jojJUjJjII (j-a J^l 
i >\ \ j", , t i_ , ntlj jLjill Jji^tll Sjjaj 4j^_)_a L-ixnaJI (__ r Lc w a i aj <_J i eaJI 
4-C^ i ii II dil i4_Lslj^>JI CjIj^I 4_cl_Li^5 ^^j^S ^uJLajJjll (j-a 3j_u^ CjLui^ 
^ljj| Jl^oj (j- 3 C> ^ (_£.>L«JI i_JLaJI ^ jJriZJ (^l 4jJL«JI 

CjIjI j i ii tl «lj^>.| (^^S iSj_lj^ CjLal JLjr" i nl ^uJljjJjAI (- _ r l^. (_gji><J,l I— U-LiaJI 
Ljtj_L^.j C ii) SI La llj Cjl_j-a_LLaJI dlLa-g-aj CjLJl/l j^Hj > CIj Li-i^LL I CjIj^Ij 
(^^S ^ Jij-" i n~'q 4_La 4jJLc l. i i n'l (jlr 4jtpjJ,l L-ii^aJI ^l^j! Lai • •• L&j_i£.J 

. f j JjLa j-lL LLloi .IU~"^-,tl ^Ijx-Vl ifuljJI (j^i^Liill icLu^j 
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(jlj^^/lj gSDI c I * i all 3jjlAtl 43jj La pjj_uJjl! ^ Jij-" i m_i 

< ii^UI aj^>.\j 4 j m i nil Sj^jvl CiLal g ir-i 4cl ! ir-i (j^J 4_uj^SLl! 

(}l:JJLa jj-* ^ ' | ^Jj 'J-^ 4ju_fl> (jj^. 4_Jt_j_LLaJ1 ijr 3 jq_iJlo_jJ^X1 Jl>.^j 

1 C^jLLloJ^JIj (2 c_i£^-s) pJj_uJ^-U JLujj-j^ CIuLjJljjJ^X! 1 g ifr J/*-*-^ 

4jjJ i(j ii a m p-cLi (jJljla j'^i'H ^ i i^Sj-ll J 1 ' aXI Jj^l J-p-*i9 

liJJj^g t^jILulj^JI OuLjI o se j i tl Li-a^_Laj*.j 4cLlLu1j^>J1 j^s_La_J1j O-ulj^tU 

4_lLu1jj>. j^s_t-a ^j-a SjjLi-a i4_uj_*_a ^JjJLst-s-i I J^** . (JJjlXI <J^L>.! d la i ul 

vanadium |e£ri*alUI 

( _ ;r LaLU Q>^' J^'j' J-^J 'OJ-^J' \jJt ( _ ;r 3 4^1 1 1 nil 4cl_u^3 O-oJLS jJLJ 
i4_oLjJI 4^1 j i ii tl j_Lal_t£. JLs-lj ^jjjjLoJIj .4_uVI SjLtbjti! SjLjLoJI (J^-l 
dJ-jl t i ii jj-^o 4_LaL>. ^J^J 1 «Lcl_u-a ijr 5 ^J^Jlj 4j>.LuI 4JLv>. jj-* A95 q\ (_^>* 
^Li^l £><^*-a (>a 'AS u a fuj .4_c j m tl 4_ JLc luV}L! 4-a)}L!l cJLaJI 
^ j-oLlSj^-oJI tj i ii i ^"t o Q . ^ aXLse rt 4-jjLi^ CjLcl_u-a ijr 3 ^ JLa-" i int 
w I c SJlcI i ii Uj t^j^^-J 1 i^VI ^-t'jL f'J'^LAJI '— " . ^ 1 '"'^ i lr-l 

d ^ 4-Ja^ se 1 a 4jLLa 4J i I J i ll -»**' Cjl u ^£.Lj JLo^ <. 1 1 ^llul 

j ' "* * ^ 'b* Laj> oLaLt V " i nl aj^l f&j iLlUJI SjIj_>JI cjLvjjJ 

^^J>.\ j_Lal_u>J LSjLJ^a jl tjj^LLa ^jJ^LiLiJ! (Ji-JLj 4^1 1 1 ntl j-i^sLi^. 
Lo? . 4-4J-2JI 4jJLc CjL^j una ^JLus i>j_lC.j (jjiLa-Ltlj j<u JlojJjIl^ 

3-C Lj-IaJ I jjj LgJ a^Ji ' il a II £^LaL3 4jjLijSLII oLcLLLaJI 4_o.Lj (j-a 
. dLujjjSLII (jiajiLs. j j i a >■ i S£.Vju±a J^Lh^ j_L3Li«Jlj CjLj_joJIj 2 A I , , ^.tlj 
4_jjl_Lll jj se ' a 1 1 iJJ _5 ^j-j>.i j Lai * c £_o I jLj?e_ILa ^^_]jLjl_iJI Jlj>.^_i j 
jjjj^pjjlj cAajuiVlj I -S^jl ijr^J '^JJ LjLijJI (_y£j i4_ujjj/jJIj 

i(4 c_j_S^ La) C^-jl_j^j_jl_j_II u j fl jj 'I a_l| jjjl_«_a Lol p -» a 1 1 J 
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Lithium 

4_JL>. ( _ ;r 3 Lj£ isLlsLU^I Jjuso Sjjaj 3jLLoj 4j^Li^j I j -Ac u a ■ eaj jl i4-uJij<Jkl 

cLu^aL^jjJI cj^LiISLI! cjLLlL*jj ijjjiLajJ! cjI jj_pSLIIj (^yjj/lj^LI! (jjL«^ llIjLijj/ 

' a j j £ " 4_i^JajJLI Jjj-a^j 4_uljjJI CjLcLu^JIj .4jjI_lI! t_iL«J^/l 

. ( _ 3 ILl3 I j^>J I QjLiL»ai-uJI ( _ ;r 3 JL>-I JJJJ . . ISLloLlLiIJI j 



Minor Metals Oj*UI tall jttll«$*a* 41 
Antimony :££fMMal<il 

SjLiuJI L^jbj.jl ^pJI 4_aL^JI a^UuJI 3JjLz ol ^ ^ ^2)-° Lx^aj t JL>. 1^ 

<■"■ 1 0 ♦**( t ol CIl- ltw t^jJLJI J_La 3_}^>.^_s fiL>.^_al 4^j-*_« L)'j a4IuJL>J1 

(jl^aq. (Ix^Sjil ^L>JI OjLjjji-ujVIj OjI m~ i uVI (j,^ 1 11 ° CjL<j3j_<iJI CjL> j i ntl 
-4 0 1 r L-ixaJI (j^LusjJI (jla 4^1 j i, ill oVLca ^ Lol ..Q^jjlII 

ijj^sLi^sj-II ^IjJIj 4-LjI i ii II '"«! jjl ta tl (J-O-C ( _ ;r ^ ^ JUa-"i i uJ i(jjji-uj| '/.I2 
^-3 dJJ i4_jjLj_lSLII cTjI cl LuaJI ^-3 3 I g <"i i ,i U ^Lj^jjJI jjj-uI jII J 

oLcl ; ,^t l ^.aj t 3 j<l n iMJIj a j<l,„ ll oVL^jVIj Sluj^JI oLzLL^iJI 
(jjAjlbVI 4*C j 1 1 ..J .lillj t_iL2iJlj JaLtaUj ^L>.jJlj «^LLaJlj 4_u_j_>JI 

3Jl_lj>. «Lojl_S_a Cjl!i 3^Lc ^j^SLj jjjjLre—iJI j |J Lea-aJl ^ys Lt-oj-J I 
i_i-ujjjJIIj e-4-uj-uiIlj 4-C.LiiaJI i_3jj>.| 4^.1 i ir-i ( _ ;r 3 j_u^ jjj L#Jj iijJl£!i>.^LI 

Cj-)Lj^-<i-u_iVLj LjLp* I « (—S^jjlXI (3 i & 2 Cd) c^lul f i"i i nVI {jjuua j u ♦ ) J 
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c^-jLjLaj i .1 II Jii-o j A j iVI jjJJI cjI (jLij jJJ 3_LjL2JI j-j-c. 

.Cervanite senarmontite & valentenite i_u u-LlLa llj Ot-jLljj.ajl m i ntlj 
SjIjjs. CjLj-jJ d>j 3j 'I i ^ -i jStt Cj! j (jjji-uj^! CjLoL>. l -i I r I (jjSjuj 

» ij-aJLi jt ij^pajV! ^eJau-ti jj-o 4_La_u_uj _}L*_it (jr^- ' ' " * ^ i a ^~»- * rt JajJLUaj 

4jjLJ! jj~» * ^tl ^Jajtj ^lajVI ^Ja-uj 3j-u^ JjLjX. I (^yl^. J^>" <— 3j)jJa 
jj se i a 1 1 ( _ ;r i 4JLjjJaj Qui i j" i nVI (jj^-y ^ • t — ^'j - ^' J-*- 0 

. (j^-aLt-ajJI jjjjj-j^) l_LjJL>JL) Lij^t_t-a_a 3_}Lc (JJ^-i ^^p* tjJ^Jajiq 4jj-j_>J1 

Tantalum & Niobium (f)L*L$i) fgLy$mJI$ frfU^Jt 

3JL^. ^.a i m a= '"II (jjs 4jj2JI jujJJ VLto.1 ji^l ^VLLuJ! j^jlj 
i LuiLluis Sj jLJI cjljJLill (j^s jl>.Ij jJLillj .j . »» jl_p j»l jiitl^l 

42SUJI fiCLajLiaj fiQj^Lt-aj JUIoJIj i nil «ULiIL>.lj 4£L*_ol_4-ij cQjjijJ. Ij-^aj 
^ (^LuIjSLII) ^LujjjJI Ji-Jj j .^L^^l i. .Ir I 2 La ■ -Ij; J^tlil 
J^>. J_j J-Aj i3jLj_4-<3 (_>-al J^>- ^J)j^*-J1 t. i\tn j i a ** 11 I JJt t. « i n*\ \ j| '' u-LaJI 
(_p3jjijj (_ylll CjLL^LU «ljj>.| sL^Ls-j - I laAll t_<£!j-oj CjljjLtaJI 4^,1 t ir> ( _ ;r 3 
S-cLL^a ^VLLUJIj JUJ_>JI lilSL i ^JLir" i .3_l!Lc 3jIjl>. cliL>.jjJ 
^VLLuJ! JLuj^ j-ujlj j iS-JUJI icj^JI ol j SJaljjJI oVIj j-ui/LUI j cIjLjJT 
<i 1 1 4-jjl i ii a <L>.jJ sQj^Li^3 ^1 lj jl i4j^L»^5 4^^)jtil jljll JLiiil (jjs 
JiLiJjl j JLjJ^JI ^VLlllJI i'l juij till . I Jjv <LJLc Ajlj.^M 4jvjJj 

.J^Llil SjljJuSJI 3jsjL2JiI cjLiilalLo ^Lu 1 ^ ^jjSLIIj ^jluJjJiIj £p my ntlj 
ojVLUlUI Ljjjla Lut ^Liaij£L!l ji ^LujjJJIj ^VLnnl) (j! j_o~jJI (jlj L^aJLlj 

Jj 1 fl !l ^ 1 c ^jH_>o 4_j_iJ_»_a cLc j_*5J?e_a iJT ^jJa ^jLjjSLi ^jIjlLII duLiXjSLIIj 
. L^j-p» I ' a rt ijr 3 ^JjS^jj j I, I La^JI ^j^Lt-a cbLJuj ^j^LjlXI i i \ uj . A flliie rt lmhii 

Arsenic jjJI 
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*^_LaJ! CjLcLu^j ( _ ;r 3 Jjiia _a^3 dllj £-aj '*>rh^' 43 Lai Jtir" i nlj 4-uj/LuVI 

i^L>-jJ! 4cl ! ir-i j^yfl (_LaL»^ j_ujjJ! j j i ii^l ^ jii>-" i ..J "^o- i^L>.jJ!j 

J>a^>.jJ 4j*-uj ^L>.jJI ujjjij (_jjJlj 1 I i— j ^c.j_tl j-^c 3j_Uai»JI SJIjl (jy^J 

3 ui a q^l ^ylc 2«~ I ;Utl ^ jj^jjjl Jj , ,i<| a Jia-~i , M j La£ . JljJljJI JLu^/l^l 

.SjbJLc 4 jjU olj ■*---»■" i ■■ a nj-^-Lu^n 4 i 1 1 a Ca±"u (jr^J 

(Jji-Vl CjljiniJ La 3_MJkVl (>a 4J j-aL3 4< mn<jlfljl J J_^L_ul Laf 

J a ■»" i ii U j j ' a ll I (j^sL^sjJL) jJLill (j-a */4 itsLUsLfl dlli £-aj 'ij^ 3 (j -3 ^Th 1 
(jjiLa_iJI £_a j_j_ijj_JI i 'I j i njij i4j^Li^s 4 j i n'sj i3j_o~jJI 4g.l i ii-> 

jj_a 3jL£,Lt-£aIll1 CjljLtJI jjfc j-UjjJJ (jJ^ljjjJ! j JLuall j 

4 j i n t 4jjL>JI (_£jj>.^M CjljJLill ijjjjLa-Jlj t_ukjj! 4->JL«-a ( _ ;r 3 
t^gagjl J^a^*" i n a^ ^-^J CjljLiJI tiJJj ^3 £e_ujjJI JLu_u^l w 2 . £e_ujjJI jj_a 
(jjJJI ^gjLajJ! Arsinopyrite c^!j_oa_bjj^l J j' a jjjjj-ll CjLaL>. j<ukl Lai 

'"«! jj « i all (jjs Ij-jj^ <■ ' 1 1 uj (_gj-Jlj Mispickel, J *C j , „ a LiLo-i ^ a . uXI 
(^-i-II i_d_ij_!lj (_^Li^5jJ!j £f\ i ii t- utlj j_' Llq-SJIj (jjiUtlllj jJI jojvLLa 
£c_j_ljj-ll jo-ljj-a-^ L_Ua_li £e_j_ljjJI Cjl_aL>. jj-aj . 3_}Lc ^L>JI lj_fl> L^-P» 1 Le^J 
(jJL«_a I Lajj dJLL&j ij_aa.Vl ^L2jj_JI QaUl (^j i(jL>JLj) ^ o i ,iU 
4 *j JaJI ijr 3 £c_jjjjJI JL>.^oj JL9j .(^^-lo-a-il j a t a I 4joJj (3 c_ i£j) d -La-ujjVI 
idJLlaSLIIj ^JSLuJIj 4_tiaji]1j j^^sLt-^jJI CjLaL>. ^j^* * £_a 4jjJLflJ1 4jj^_t-£5 4jr ^ 

. c\_La_u_u_i i. Ml iii J 

Bismuth £i$ejJ I 

w a a 4^1 j i ii llj 4-j-xIa llj 4_ol_j_a_i£LII CjLcLu^iJ! j_i^>Li^. (j-a j^'' - 
cLcLu^sj w 'I ".j^tl J ? i^-i jji-jij CJa^jjJI ^^Lal L -* J ? 0 4jaL«JI CjLcLu^aJI 
4-uIaJI i i ajej mXI j J i a >■ i ( _ ;r 3 j_u^ jjj 4j a_uiaJI CjVL>J,! (j^J .^L>.jJ! 
j |J L^a-SJl £_a 1jLj?e_ILa LJLc, Cj^-aj-jJI ^ Jl^-**i i n l j . ^J-Laj^ T jl cHilj L^aJej i rt J 
j J ■ ^ ' ' !il ijL^_t-£uV1 ^ i dljl 1 1 n ^_Lt-£lJ ^^a-j-ajl£L11j j^ajjJIj ^j^>\ulgj3\j 
Jjj (jJijLAj . J-J-ILi Lj-ml JijJ=-aj i4jl_ii^. (_Ll3 ^i-L^JI tLi! ( _ ;r 3 L^-La j-uSLII 
^j_usjL^ */l4 j j.' 1 '-^ '/I8 j OjjsJj '/.68 0 It- i^gjixj !>Lla Woods Metal 
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cL>.j_i A . X ->■ * n iiJ-jl i ui-JI dJJj . 2_j^Lo «L>.j_} 60 Jl_Lc jj^' 1 J 4 LujJlj 
i2_j_jj|^SLl^Mj 2 j;j gSUI Sj^-v^U fuses (jLol j 1 ajK ~ 1 1 -»" , jl j , ^ Wl 

S_jjjdl JjLlUI ^yflj i L^LtoS/ij J^.ljJ.1 plugs jLal obi J ...^ jSj 

. 2_jjj_JI 2JaLtaJI CjLcjij_ulaj jljljjl CjIjljlaj 
(j J_«_a J's i"i (jr i-C j 1 a£ I naJLa. Lai 4 ajqlaJI ( _ ;r 3 Cj j^sj-JI Jl>- jj j 
oLij^l Jl>. J .(3 2 OcjI—Llj ^-oj-jjl (j I 11 U J-OJ-aJI Ji_ujj»a^ 

SjJLa t3j»a_i-al! JLu-u^l cLa_jj9j *j 2 * 3_}Lc cLfcj-tlaJI ijr 5 ^ j la * a 

2 « j j LaJI cjj-aj_JI (j.sL*-a V ^Lc uijj .Bimet Ochre cjj_aj_JI 

j j «Lul ( _ ;r jjL>. ^LliL^ L '1 1 alal J < a -» j Lx-ilj <b 'I ■ alal 1 jj >LS^j 

jL>. jjj d . a a 1 1 j jJlj (j^sL^sjJIj (j^La-JI CjLaL>. JiLo i(_fjj>.^l CjLaLiJI 
CjI Jl-ujj-o^j ^yLm^ ullj j '■ ' ■ aJUl CjLoL>J 4_o*Lt-a_« LJLc, Cj ^_aj-aJI ^j^Lt-a 

.SjjLcLSJI CjljinJI 



Beryllium f»$J* jJI 

(jjJ 1 al a ui (<uj-^ j^x^s- VI Jj_oj_II Laj i Jj^oj-ll LLo j_uSDI 

* )^ ui a UL9-^ oli (jj-JjLal^^l) (i 1 u3 4_La 4_t^,^j Ltgaj] i_dLt£3 4 Lsjj^ 

^j-lIj^JI CiKjIj t n (jjs i_i£j-U Beryl Jjj-jJI <j-o La-&^l£j *j Ltaiej 

3j_j-j£ 'O^rh 1 ^' 'ijjJ jjy^ j j t , ^. Ml i_jjLSj ^^jJjjJIj . j^^jjlVlj 

i^^_j_La^J^/l i—aitjtj i n rr Lt,l ^1 jl*^ -^i Ojt^^ A X^ ^ya 

5j_2JL, jLUj dili J£ Julj («j 2 , 70 ajjJLajJVI j I 85 , ^_j;iijjjJI (3iL^) 
dJL^L^JI , , ,„< 

d *C j 1 mi jLl_4-ij ' 2 jjl A", CjL>.jJ_j Cjl_aj-aJI j-^' d jlr m^IL>»j ^j^-11 

t uj 1 1 L^j>.LxjI ^Jjlj-L^j^j L^Ll^-t-a ( LjL^t_j-^iii_a jjjjL^t-JI ^^_lLjj-aJI 

<_J i.aJI (j^aliej lilljl^ ^jJjj^>J|j . jj La2j 1 Ij 2 I * . ^ tl LgjvLjjo sLoj^j (^^J 
^^Jj^jJI ^^>La^/j i4j_LluJI 4jljIu^/I c^uLi! 2_cl_u^3 Ji-Jj j OujjSLII (j-o 

'**'L> "' ' (J * - v J y -.'^ ' a ^ tlhi^J oLcLu^s ( _ ;r 3 «L«j>. 

2jjUtl 

mJ jJI (18 12 (jji 2 ^1 2 (J_i) (Jjj-jJI (j juljs ia j_JjjJJ j j i<i a jo-ai 



192 



(jlujJlll &j0^3 (ji ft.ij^anJI ulgjjJI 



Tellurium (sLj^LiJI 

4_j_cl_Lt-£5 cj La 1 jlj^- "1 1 ill ^Lj^lyiU (jl . j uiil L^JLilo-L jLi_a_i ^aj-LaaJ^M 

^jjSLlu i(2 ^Jj « ( 3 li ))) Cj_)1j— (jj_*_a ^a-A (_ ufcjU Jbjoi-U 

J La - 5& jJ • * J 1 1 " ' (j 1 -^^ j-^ 1 " * 1 *jl>*" '^j- 5 1 ^ > <- 1 ''Lujjti! JjJL-sJ,! 

. Lu^2j (jjiLa-J! (j-o (jJa 4jLa JSLI ^^LLsj 67 ^1 3 d 1 1 ii m gSDI 



Magnesium j8$»«£*ll' 

^j^a *j J C £_a 4Jx£Lj i i 4 P j J CjIjJLUI ' tL>.| i n if LU j-jUjlj 

J-f^ Jj-i ^JJ i ii if Lallj . 4-i>JI £-a Sajil! <_J La*ij (jlslj^.^/! ( _ ;r 3 3-aj^ 

dJ^Lvulj Jaj!j_Zu ^ JLa-"i i n"t \-t& 'J_'J 1 =3^Jlj £ ^ w l>^-''^ ' J '^J - ^' CjLcLu^iJI 
Sj^>.^/I ClLal n ir-i (jj9 I Jj** i_JaiLj_U J-^. CjljLiJI (j-a Q 1 sej 1 1 ( _ ;r 3 ^jj i n if LJL 1 
41>.L>. joJLkJ! J i a 3ej t£j^a; i n^j^U SajJuiJI 4jjLLi1 Ij laj tSj'CI i h^UI 

J-Aj '(jj i^a 1 3^-^ CjjLa_jJjjJ! J-Sf" ' 'lj . (3 1 tiJ La) 

^La j j i . 1 ^ ? dJLLaj .^ jjmif m oLajj^j i nt lSJI oLojj^ 

(f 2 ! La) O^Ucj^, (j-a-^oj ^^ujiic. Liil 

* ' " if LaiJ I j J ■ a rt Aa-jAjulj^-J^g a^uu£.lXI JUj^ai^ 
j^jj>. t CjVI a «J i "^"^J J i n if 111 j.}L-£a_a JL>. t 4jo^ L^^L^-O^-J-Li-Ll ^jJutXj 

i i^i j j i .1 ^? (j-iLU jjLL£j i^jlj^J! i -ijlall 2<-\;.^< 
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i4_K_LjJaJ! ( _ ;r 3 C^!j\j-uLU JJ*-JJ J ■ n I'll j JJLi^ilJ SjLa^j tj'v i nil j_jj£jj 
LaLS . (_$J-J^ 4jjL>o d j n it! jj (j-CLtL>JI Lil£ (^yi J-&J i IjJ I j" a j? K ( iiLalla Lai 
£j&1}j-uA\ jj^e_t-£3 ijr 5 5^ <"" i a (JJJL)"^ C?"^ S^"-^ Ji3* j_l9 jjJLlJJ dJL-uLallX! 

j j i n^l ,j_a 3_lJLc. 3 i i .I \ u \ r i_gj_L>J,! "it I j-a oL^ajj£LiI 3JLaL>J! 

OjLajJj jJI J^LsJ oLlLsjlI 5ja_Llj SjLc QjSjiji jjlpll £jill Lai .^JJ i nil* LU 

j! (^L^j-jJI jj j .^.11 4_>>jl_iJ! J-JLsJ,! ^ La i jj n_gj_L>J! j^*->J! jl 

.4j| j OjLajjjjJ! CjVLaJ! (j-a jjj£ j*jj i n if LI I 

Mercury jJI 

i4jjL«JI SjIjjJ! ^L>.jj ^ ^LjL. Jl^-jj i^j-J! J^p->J! j-lill <3A)-" 

jje-uallj w La^JI ( j-a c_ ufcjjl £-aJ** 4jLal Jl?-**u til p_At jj-a (Jlj Vj tl)^ JLaJj 
La-ila (j|jj£_j (jjjUt (j^-LuCc! ! (jjjJLiJI (jJjLA (jyi^- 1_£3^><-U j»L>J! J j j i h'n U 
«L_t-aL>. J-Jjl J^9 ^jj-S ! J-A pJLLU £j3r i n ) pj . JjajjJLl La_AjL>»j| J_t£. 

J i**i i n J 4_a_i_H1 4jijj-La ^jt jj-a (jr^J * ^1>^ fi ^-^ J d J"" *^ ' "1 

j-LaJI ^> JLa- "i i ii j j . I i A I LgJ cJlj La L^jl VI J-ul j i ntl sLflj^iaj LiLo-l 
Cj ! j_j_aa_aj_jj I (j-jjjJL^ Litj-LCj 4_uj^£L!! CjLcLu^aJ! ^jjs LLLIj ujLxj 
jLieJ ^ya Vjj Jji uilil SjLa^ (^Jjj-II Jtin nj 2 c I * i all i CJ IjILa Jj LJ I J 

CjLal JUy" i iiVl (j_a ui£ ^- 'L^J-^J iCjLj^LiJ! (^yi jiLtl 

J <" i ..j La^ i3_uj^>J| ,-Ar- 1 ;,^tl jjLuj/V! c-Jaj 3 jt ij , ^tl r- 1 ; , ^tl 

^ l aJ i L^uLa^»J jj>.I ^jJlj (j-flJjJ! (jLtj^ «^LLs j_aj>.VI Jj i n'>\ 

.j^tJ! «.La ^ Jajvall j^KJLl 0jL>ol JjtJ LaLj/ JLj i n^Vl Ijbli 
^)-aj>.t ^^rAl/^ 4jl_lLt_u_oJ! ^jJL»_a £jjz ^aJ^JI p La * rt ^1-^-**. , ,. i ^ 

fiLo* ^Ja_j_>J1 jj La * 1 1 ^5 JUtXI 1 JLA JL>. jj J ij-Lill ^j_a /86 ^^j^Lc jH^tJ 
. 4jjLl11 jj^t_t-aJ1j jJLLlLU C i i n"iT1j 4jj_j_>J1 jLstj>.^/1 JlLa 4-alqi&ja jj^t_t-£5 i ^ r 9 
Cj!j-1j3 jJ^Lj>. «L_L>.Lj_o fiL_LjLa ^JjJLTt-a £yz c. 1 1 iijj JL9 j 



JL>._a-J (jj-jjj-JI (j_a ^1 J I 3 IjljJLa (jl_3 dJJj t_uL*-l . (^-iL^j-ill JaLSiill 

Uranium, Radium & Plutonium |«$ml$ri$JUI$ fi$di\jl\§ ft&mil j^Jt 

^jjjIjJLI ^1 j-aj jLLj/VI i— al uili^l jjlj jaJL«J! ^Lalij&L j^-ulja-JI w laj* 
juxJd jjlj 4j ^LalL&VI jlj j<u l898iLc j ilj mi" j II jl ojLLuIj^jJI ^L>- ij-a 
juj (^IjUo 1945 ^Lc ^ ula ■ ? 6 ^ La-uiaj_ut ^ 3jjjJI 3-LiIII 

La joJLfcJt tiJjjf (jj- 3 - t-3>->JI 3 j-LUI JL9- ^LjIaVI jJj j .abl 3j}Lu liilj 

dil j '^D- 3 Mj^* l ^- a ^ >I SLpJI tLlal ^ JLta jjjIj (jj> j_!^ii«JI I jl^J 

icLajLaJI SjLiaj>Jlj 4_uJLalI jLtjjl J-a^/l 4jji£Llj J a 'I i eaj ^Lojj&^U L^s-J 
■ 3jal,,itl ,_p=l ji:}U 3jjj_II 3JaLLJI La |jl 

(j-a L$J La t _^a^L^-"i < u\ ^Jt ^^o-u I j^ojJ I (jjL*_a Cj1j-j_a_a ^Jt\ duL^ t\j£jb^ 
(j-a Lili 450 f>j I" i n" ^ jjjljjl (j-a f^lj^- I 00) i— 2l Jlj*I (j-a tfj^j (j .' 1 " LI AJJJIj 
^0-uIj^o-lLJ ^ 1 1 t J 4ILj_a_Al ^0-l.iljJI i_ill!i jJi*, Oi^oJI £-aj a (^a-U I j^aal I Jljj_uM 
3j_a JjV 3_jjj_!l (jlj-aVI ^yfl »j\ ta uij| oLLtC. i_flL£u£l JLtj (jJjVl 3_La-&Vl 

. 1939 ^Lc ^ 

i4_t^L^ CjL_a£L] j 3_}JJL^_a t. ( i u m 4(J_L*ziJI ^ LLIj ^_ulj^o-jJI £_aHjs_l La JU£,J 

cLsLlaJI (j-a 4 q> <>> CjL_a^ ^o-uIj^o-lII (j_a 3 ^ ^ *" 3 J ' " a IJljj 
3_jjJ_JI 3JaLtaJI ^Lul (j£La_lJ . L#_t3 ^£L^tHjl (j£La_lJ 3j^t_flj_a j-lC 
(^-Ijl J-cLia (^ (^-2-tJI O^IjjJI (j-a sLul i .ii i_!a-j^. ^^ulj^jJI j-Lfl 
. LaL>. «L*_tIutj CjLj^3o_uJ1 (j_a 4_lL3^alI 4jL_uj^>JI (j-a d*C j a i o <d 2 i la 1 JaLt-a 
235 j 234 (j-A 1 d fl-Lj-Se a o'jj' 3jMj ( i _ 4 Ti- 1 'j->^ o' t-3_J>»ll 

(jlj-Jilll Ji^-jj J . 4jt-LitaJI Sj^j ^1 ^j^/l ji£l jjk 238 ^aojlj^jjlj . 238j 
S_jLi j^hj (2>c I -i jl.Va (jSLaj I: 140 3 j , ,i i; L«js SjLiilaJI ^ 238 j 235 
4ji_jj-taJ1 (j_A Lj*j ila I q < dm_ul 4_SjjJa (Jjt dul£j i4_uL_a_j^ 
(jLLaj (j-L^. (_LuaAJI j<u ^<u ijjJjVI 4jj jjl 4l±12J I ^_j_<Ila (^^3 cAo «J i »l (_yJ-II 
235 ^j_ljIjj_lJI jl i^i "i tl (j_a ^^ujjaijJI jJLa (jjSijjJ 1940, j*Lc (j I a » a 

j ' ^ * * 1 Ja^>.J ^l_3 (j-aj • ^J-* 3jLa ^e_u 4_jjjJI S^ill ^LjljL L^t-t-a-a 

. 1942 ^Lc ^ 4J Jj! (jL^j 3 'j;'^ 11 lj-& ^^j3aLJI 
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( r tj a, ^.11 5luU! obLjLaJ! c^LjjjjLSJ! (jjjla jjIju jLim (jjjti! 

jj se J i \ i <"i**i ill {jjjus Jl>. j . 4ILua_Al «U ^_jj1j^_jJJ j^>«I I J i ) ' rt 

LjLJu ^ jl^l ( _ ;r a L»£ (jjiLa-JI cjLjL>.j cjLoL>J! ajjt jj-u 'LSjjj 4ja^Lc o" j"i 

.4_uL^_J! < " 1 Ijj ^ ' aa U (JjJLst-a jj-* 3 Ou^J ijr ll1j 4j-u!j-i 

Titanium :|t$Mallrt««JI 

4 jo it^fl Cj! j I i eaj 1 <U_j i3-aL$II 4^1 1 1 nil j-t^aLii2 (jjs ! JL>.!j ^^jjLLuJI j-fuu 

icLu^s ( _ ;r 3 j-fj^ j-a-i L^JLb ^ j^jujJjIIj ^ ^jjLLuJI j_uj^ 4*\ j j 1 1. Lai . ^jj£LI! 

jj? JUso SUjLs-lSJI oLcLu^JI JLjcjs .2;_M LaaJI SJlILl!! g-tailll iTjIjj! 

^L>.j_I!j i_aj_>Jlj ^LaJJIj laJI CjLcI i ir> ^jJs (Ji-jG ^jjllLuJ! ^^>Lol 
(j_a j j£ '"« Ijij b j j i a >■ i (jSLa! Jl^j ,4_uj^>J! CjLcLu^iJI (^-Sj <Lc,L-LaJlj 
^J^J L^Ji (LuLLuJI) ^ Jl^t"! i n" t^H*v. LliC.1 f ^^-uLLuJI Jj i n^l 

(_gjjij(JI jl • c ^j!^-^ (j^3 joJ (jlj .(JjjUI ijjjJ 

(j-o i>j-jJu 1 J_rtILa ^ LlLuJ 1 Ji j ^liSLj j 
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^^jjLLuJI (j.jL«-a jtuklj .(^Ja! jjSJI (_JLqj ( _ ;r 3 LiLo-lj , , Vaj j^_]L>JI jTLa 

£j\AjuA\j (2 i ^) ouLlLVIj 2 ? ^ ja^uLLuJ! jj . ..^1 JjLjjjJI 
JjLi^J! j j" «-j j . <LluiKL1I j» ^jjLLlII! oK jlj i u (j-a LuLls.^ c_<^jJL I ouLjLLuJI 

^Lc (_p. j . Lajj-LU (j-a SjjLJI j^3e-La]| JUijo >Ljj| 4_JL«JI 3jlj_r»JI 

4jl-jj2aJI jjS I JLo~J OuLUVI JL>- . j«JL«JI (j-a S JJJLajs (jjliLLa JL>- 

4jJi£.LiiJI <tjjl_JI jj-^ i all <j-a £l ^j^/ 2 ---I -^t I (jjJl>JI CjLoLs.) OjLlLa-LgJIj 
I j"'ljj J ' a a J-a->u «Lui (jjL«Jl! iJJLA LjJU J i a a S Cr^'-J " " • j-" XH^-?^' J-'- a 
V CjLui^ jjSJI (JLoj CjLuLjj tj^jLi) «IjijjjJ! JLajJI w ta «jj i4-uL^j_i!l 
pi aj "jK) OuljLi^-aj UL^- 1 ^ ( Lj ^ :tJ C^jLlLVI (j-* (J-"^- 3 

Zirconium |t $i j jJI 

dJ-jl i i ii II (j_a J-J-J-^ "-^J-^ '3-oL^-II 4^1 i i nil j_i^jLi£. (j-a I ■ aj I JL>.lj 

(^-ujfijjjJIj JSLjill ,j-a (j5-*j) Coperit I us OjIj-ujSLII S'Cj i i n jLiajj 

L$-a1 JL^-**< < u\ ^jjj (jy^JI ^ *N t^all SJljIuJ J i I Juld t _^al_aj>.^LJ 3j-u^ 4_ajl_^4J 
3 < j j i ^JLir"i , „"t diljl^ iS^j^JI 4^jLoJI i3j2JI 3_JL«JI jJaill oljj! ^ 

CjLc.jJlJ.1 '"'I cl LcaJ ^j^LII (jjj£j_jj_!l <_gxa 3x.Uj^5 I i aj I <Glj jJLill 

^jjlj ■ a fii caAll t t^lj-aj 

^ Jii>-" i nj jl i4jjlj_>JI CjLcLu^ill I i aj I Sj_u^ JjI ^3 (jj^jjjjl ^^Lo^/j 
^jjj La (J^J (_gjlj^>JI t_i^iaJlj jjlj^^/lj CjL2j^oJI 4x.l i ir-i (^,3 jJLill Jj i n^l 
^uj Lxjs '^Jjla 2300 j_Lu Ji^ (^rlllj i\jL>. S_JL«JI SjIjjJI oL>.jjJ 

^^jjj^jjjJI CjLjIjjs. jLlx-iJ . Sj^ia I 755 J JulC 4jI j (j^-j^-^' J<j'^ W 
i^J^LjJIj % i n's II SjUJUIoJI L^j_ajLfl_aj i I JL>. j-L»_t-a j J l a JJl^_j ^J-aLt-aj i>jLjfc 
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,Ji- JU dJJi i_JLaLj ii ajjJaJI u mJal C^j>o JL^o-1 Sjjjj 1 1 Jj>- 4j-JLc. 
(_y-3j <il~tlj "j a * i a U SjLi£j CjLj^-JIj ^^LtaJI CiLc! i ir-i ( _ ;r 3 ^jjjjiijjjjl 

(J^iT^jjJI : I a its (jl_ul (jUjm_a ijr i_u_ujJ! aj i , ^. 0 a a^jjjS^jjJI Jl>.I jj (jX. Lot 

(jj^j_jjJI (j^. La! iej-j!>Ljj'j-±J' (jLo-Vl (jiutj ^ o i iu (_gjJ!j (2 I (j^) 

3.VI w I CJ l2_Jjl_Ljl JJ 3C LQ-ll i_J_cl (^^-3 Sj J < I a I- I * II M JljVJ-J-3 

jj_a SjLc (JjjSj-jjJI jj I j "i J j . O-ljI i i ii ^ l * illj QjLiLftjy-ijJI C^-u!j->J! 

jula (jj^jjjJI (jl^ LLj . sLul^jjJI ' " 1 1 jj j ' *** 11 

5j>JtlII J J^tJI <J-al JJ(J <LajL2ll ^ 4J ir^iU ,_£jj>.Vl 

OJLa-J jj_c sLjsol—cJI (jLjjjJI '-. ' i "IjJ (jy-S j-^J-y <Ljta idJ 4jjL>JI jj.se-Laj'l 

(JjLjjijJIj ouLilVlj ouljLjjAI JiLo i4Ll2iU! ^jLkJL! (jjs fj-^ £-a 1 * all 
JLoj-I! ^j^Js jSjSHi jLa_J! (^Jal j-»iu Jjuo jls Lt-Lgjv L$j| Jj . Ltj_i^.j 

djjjjj .(Sjj-LU (jjUll Cr^- U^lj^^ sljjjjl CoAai) iljj^ujl 

(jLojV! ,_£J_o ^ 1 r i. .j i.j-lll J Jill I 4jLc (^jk (^II! SjIULAJI JLajJI dllj 
. ^jjjjfijjjjl (jjL«-a ^Ljj^ jjuuaja fsJb\ j y t"l .2 tjl U"l I 

Monazite tiwl 

jjjj*U S'vj 1 1 .1 (jjs cjLs-Ijl2JI Jl <t1 1 ..I j_t£. jj Mill SjJjII 3jUI i_^jj3 

lOjIjLijl! (jJiJ(-o jj* ^jjjj i nil IjL^J j 1 i a a j<uklj . (*/70) ^jjjj i ntlj (/.30) 
Lj ui£^I (j_a i. i i ii i i 3jLc d \ j >, t I ^JfJJ ' "II oLaj -j'*^ (j-a L-oL-ol c_^jJLl 
(^ i im^jJI j 1 ' aa 1 1 OuljLj^ll j-ojju j . '/. 1 8 j <li_ujj3 j^jT ^3 Ij^ij i^^jj^illl 
4jX,I iir-i CjLal JLitl<j/l J-jj J i ntl ^^La^J . . SjjLJI d j i>ijVI CjljJLflJI (j^s j_uSU 
^L>-j i i,->j 2 c I ■ i a 1 1 j 5_c.l_ijJlj i_aj_JJIj <_iJaJI ljr £ SjijjLc (Jj^i-I 

.4-uj^SLII dlLclj c^aJlj i^Ui uajJI 
4 a i i ll (j-a ^^nj 1 JLAj . -ij^>" J-a l_Al_L»_a cLuLj^j 4 (j K OjljLjjIlj 

JLajJI jl (^Jalj ui tl JLaj ^ mj 'ijJI tfjj_i^s_aj ii>Jlj>.Ijj lJ £ ljL>. Jjji^a 

. i nil 
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4__l___JI CjLaL>. 4_l$_lu_i (jl (jSLs-i L-« 4_£^_<3_>_tl q$Jb] (j_o (J-*-J 

j_3-_-lJI (jja Jjl_*_lI i. 1 1^1 -»JI j-.l_lir"i i »l (ji^. -~-«^l*-I jL__-jVI Jls Jnl'q . ( JijjSjJ!) 
-Lie J^cjj j«Jj (^i-- ^Lo- (.^-3 SjJj-o jj i tae Jl ^Ja i IjLi j_l.i_-.VI 

j n"i i ill j 'j £__-LiJI jj-2-!l J^-i- VI 2 al Lai] jJu_a->-i (_£j_3__>JI j&_*_i.l (_-JI 
(jrp. 1950 j-L_. ^^.o. 1 880 *L__ (j^a 3 j <i ftVl ^ JjVl J-£ j-t I Jlo-t aje-U I 
4_L_L_gJI '"'lj fl-S-ll Oul-s j<u (j-oj iJjVI j_?jJ,l 4jI a~i ui aj Jjj_U-l (J-o-l 
4 j»j iU 3jj-> j I 3-aLie_> (Jjij-Ul! j_jj_l_JI i— alj u i .iVl jl-sj , i <t\l , c_V JL«-o 

. cLu Jju 

26 S-LcLluaJI Sjjilll Jj5 ^-cljJJI £_*I»J.I <_,__ ->j--l! 0-°^' dJ}Lgi__/VI 

• l_gjl-> j1j-> i ca_J T 

£_l_LL!I J^Li- (j-^-l J-' 5 ^'^' Cr 3 J_H-U (jr^Ji" i-J}1-£ll-VI 

.(_$jl_> ___J| 77 j M.r 
.^jtejLZ 230 j_l_>L_-U j-a-oJtl <_,_> jj-fli. ^j-JI _d}l_£LL_VI 
j^a o^Jj 950 ^1 1900 ^Lc jJuu*i\ <j_« (j^jUtl jLUI _-.}L$-uJ j-iGjI 

. 1970 j»U i_.«SL. 

^jolintl (jislj^Vl 3_a_l_i- 4jjjJI 4_bl_l__!l <_>--J>- jl Lalj-I (jl-S L-iljJ 

^j-o 1___j_-l__ t _jL_*_j 4_jjj_ll C_^L__l___U (J-i-io (j--*-** (Ji^ 3 Cl-'J (_--L_a_4_i (j-Ij 

(<JL«JI _ll J_al ^ gjlj La 'I J-^j-a-3j i ,i a if-]| -LsLL-JI-S LgJ _>JJL>. V j_lL_---a 

^^jjIj^jJI jj i ii^ I (j^s L_t_> 37350 (j_a j-^-olj^_JI ^Llil q S i jl_Jj i-L3_1_JLi 
jjt -dJi ^ j^Lu/Vl < - . j m il JjJ 1 1970 *!__. l_LU 20500 ^1 I960 fLc 

■i K i" . a i i ii r SjiLjjJI ^Ll-VI JjLc ^oj i(_gjjiJI 1 1 ."il l 3^-^-" 

( _ ;r a j_<j/jjJI j-oj 1973 ((Jji (j-jj i"i") j-jj-j^I ^j^- ojJls. (^lll 4aLLaJI 

.3j«ili,itl ,_p2lj^.>LI 3jjjJI o^LcLall »l uijj 

(jl iJ i4_jj_La^LII jjL«Jkl CjLoLs. CjLcjjiJaji ^-*i> J - u J-*-^J 

d j n i n" C^JOJ i^LsJI jj-^II 3jI Jj J-Lo 3j_o 25 jlj ja dLlJI jl jjs ^Lljl 

oj jaj juiil ^LliVI ^Lcjj. I (j^ (jls Q^jij 1 2 Lj_j-i-<-u jj-y llIJj « LlJI jI jjs 
4_«j^£LII jLa^>.VIj -L-ljLlo-iS^JI jl j-tlj jLa-cuJIj . Lj-u-u (jJa 20 
g " i _i jl 4_i-Lrc_t.il L_iLajLiJ.I (j-oj .jVjj " • ^ (_gj ! i ii II L#->.Li.l £ -*j-. 
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Mineral Fuels Uttil d$ri$JI dt$» - I -W 

J 'I J I Lea o a d * Ml U J—i-^LLnJlj ^a-utj^a-Jt j^)^- (J-° ^ ' ^ 

jaJ tal i n -v^U -L-lSLljLS— iJ.1 <t^j_>JL> 4iajjj_a CjLjSu ( _ ;r fl> La-i! ^ 1 I** 

CjL_o1j jJL) ' " i la Uj Ij i3 jLLI j^^-ssl ^>> jj-* c Lu-oL_oi cLt-aL>. CjjLt-£5 (jr^* ' - *JJ EaJ 

SjjJLa al o i iii L<i_L3 (cjjl£L)j) ^ i n tJ-a-H ' ' J"^ - ^ 0"* ^'J ui£ £_)L_uJ1 

j-SLs cilL- Ljv ^ ui-d-i (jj-aJI jj-* (jj- 1 ^^ ' a ' III ^3 i4^j->J1 p i n-»J1 

Lj!j dJJj (jljjl 4_cSL!j i I <Kj^J! (^ic- f ' SjjJLo (JjJjjV) 

L i ( uLuj q\ c_t^e_l 4^j->J1 ^_^JLjC p i n-»J1 SjJiiLa ^jt j-oHjc! !il i4jL]L_a] LAJLit-a 
( _ ;r i joJi .4_j_>JI SjJjJLi 4^j^r»J! SjJiiLI ijJLifc < i iij i4cj_<jJ! J-Jj-o ^-o 

i^l I* S_ljJI Sj_2J! jLi (j-LstuL*) i^jJJ^J! («JL«JI JLs j Mit* (j-aLiJI (jj-UI 

CjVL^t_a ijr 3 taJLtl CjLtcj^I dJI jjj . a ^ t ^■"•^ J_t£. j^>«I ^^j-IJ p i o3n ^ya aj " 

4^LU ^Jl Jj^tjj Jl2 S-L^jjLSLjLa 4lLL lill ' j'a ^Lc J< iSu J .4^j^JI (j^. 
^ujjsj 4^UaJ1 3j£Ls dJ-t-iajl Ji^j 'j ui£ ^_*_oLlI1 ^jj-^J! j^>«I ^L>. . 4jj1jj>. 
j-jLi_oJ r* J LgaJ Ij lHjj < eaJlj <Li-uulal litXIj 4_jjj-^SLIl3 4 4_jjLj_LlaJ 1 ^^LlI! iJ? j>.!^j 
d A 1 " j 0 C L^jJI j la * * jLl£5 L^-i^> ^tJI . . fiLujJJ j-j^c ^ » loVI 

. ^ a Li se a CjLlojSLi i ajSuJ Lx-ilj 1 w I aj V 4jsLIaJlj ^ Jjtjj V SjLl! iJj^ dU jdj 
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2 2 2Ja}Lc. 2 al U tl j SjLit jj^i o' (c> " "tijO drv 2JaLLaJ! 
. . - 1 j , ^. 1 1 2_cj_,j, £jj_a X4]_LCJI-2JaLLaJI : £ LuVI 2J jLlU (j-o '<" . ujj 1 1 i glaj^j 
2 j I -i c (jl Jj 2 j LuLa S-tijtjtil jijjajjl .jlj_a ^Ir Jjill I <j ■ -»■» La Ijlj 

se a ^j-jLi-q-L^ J-cLaj 3jLi£. 2 al Ull Lg-uc jj-cj ^^-lII (JLh^^' 
La J^J .(j^^a- 1 n^VI Cjlji dlljl^j id jlr La ^Ir ( _ 3 -2-u Qajj£LJ! CjIjJLS 
^_jLjJ CjLljjja. (JSLjIu (jr^c I J ijk '"' £ l-2j>La .sL*J jJ! dJJj (jl jjt i_lULL& 
ij-a (jjLj V 2JUJ! ,} ^ q jl L$-lLc J i a sc j (jjJI 2JsLLaJL9 iQ^jjiL!! Jjim<! 

diljjJ! ^/u Lo L&J ui r o Lo-ilj iS^Ltl rt jh^i iSjjJI ^Ji.1.} 
CjljjJ! (jl-j (jr J>- j l_r»J I (_Lc LijJI I J ■ i ul 4^Llo-l£ 2JaLU (jjl (^^3 (j-o 
g^yjtg-tlaJl jLiJIj (JjijILlIIj pj?e_aJ1 ijr 3 JL>.^_i Lo ^ojfcj i^j^aJj^LI! ijr 3 Lo^ 



m 

2_L)L2JI itiJaj ^^JLc L&jj! ^yll! isbjuitl (_£SL!! llU-i jj* ja^tiJI 

i4_aj JlJsJI (jLojVI ljr £ 4-uLijJI ^Ijll £-«-><J JjLi 3jLi£. J-Aj i (J I »" i"i^U 
el!j_U Jljlj J <s;l_U iJr ^ Sj_3jj Cr-^'- 5 jl" 3* Cj_iL£ 4 _ ? HJ 1 (j^La^/l jjSj 

(j_o I j m ^' ;j< LaJlj JLajJI (j_a i " 1 I 2 ■ La C^o 4-uLiiJI 3.sLU lLUj Ci.tA.-xj 

.-<! ^ ,U i_ijl£jLi j n_g^>J! <_a^L«JI cjljLc L^Jjjtj (jiioLd! (JLaHJIj ^Ajui] 

^s-j L&ljJLx_a d_uLjJI SjLLI I j» " ) 2 flj Sj1jj>.j ■ La « i '— jJjj c LLaJLlI 

Lx^j j_uSL!l sLuLilI! ) 2 jj LjjjSLJ! cj!j_uGj Sj!j^>J!j ■ La « ■ a 11 ^IjHj 

^j^jj^LII d lulu ^LlJLc 4_u^jj^ 3^La ^jLJI ^j^SLjJ (^\j>. j^IIiJ ! J i n^^/l jj- 0 L^J 

l_gjJ! (j-ojJIj 3j!j_>J!j i La « i a 1 1 CjVjLkjs ( _ ;r 3 ^<u i^J^/l CjLjLlII! i "'I a i a 
i—S^Lli-VI jaJ La llj JLaj-II d ^j"'^ d J La c I d>j 4j^aj_a , '--.a 
(" tl (jJI Liili J£ ijjjjSLlII (jJaLLa ^ 2_jj^jV| vZjl^jjJ! v2jIj_uIj 

ijjLcJI p se a II . .. Ltj_LCj 4-uLl^-iSLII j 4jjLjjiaJI '"'I a i aJI ( _ ;r 3 i_3^Li>.VIj 
^lj_i^/l ( _ ;r i I j~ j i ■■ ' (J-iaj (_5-jJI 2jj tajtJI 3^m l_^jjj LluLu/I ja^tjJLa 

^j^j j^-II : ijr A Lie 4_3ljj I (j- 0 LluLluI ^j^SLu ^jj-Aj a99 i>J JI /95 3 j_l>JI 
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6wij^AoJI CjIgjiJIg ijUiwUI 



^j^SLj £)] La I ^e_iI1 ijr 3 Q^jj^LII S^Ljjj i4!L>.j_} ^t_dJ1 <Luj-a OjulJjI LaJ^ 



p — all ^ { jy>-2jJLi'$ I 4; iii'i 
4_i ^ j •»■*' 1 1 j p j-> A'.tt oLlUjlI CjIj-JuJ! (jLs j»Lc J'C uijj 

4 j 1 11 i (_^a_SjJ! -2 . 4-m iLjyJLa S-iLjj Qa-jj_SLJ! A j-uu ( _y3 S^LjjJ! - I 
Lijjljj /89 j se 1 (jj-JJ ijr j^_ij-SLI1 ^^-H-^JL! - a ) ijj-^* W-*""^'^ (j^>.jij ju*^! 

"rj^^ C?"^' Sjjllajil -itj-U 4 j 1 hi ( _y3 (j^iilll -3 .(j-a-SiJI (Jj-«JS 
. Jj^>.'>L" tfLsoV! (_y£j I 1 .i')La*Lo L.a2j w «-ulaJI ^^a"^"^ jjU*;*.tt CjLJLsX. 
iy^l O^fJJ^"^ (jr^ (_ya2jl\ <U-uU J 1 <j"o» 4-Jjlj-rxJI 4-»ja1I SjLjjJI -4 
J (jr^"" p^-""Jt SjjLsjJ! (^jlbe-a ^^"3 (_^i*LL"! -5 . '/A , 5 (j^o Jjsl 

-7 .3_2JJaII ^ 3->LjjJI -6 - p — * t| £j jjf -i^-l 3j*i>o 

5 j i ii ^j-U jl! j-a ^LcLiliJI «l>*j j (^yjs ( _^i*Ll!! -10. .-j ■*-»'! (j^LCjul 

14 Jjjjtj S-Lull 

p — all L^JjLiLiLa ^jTiA-a-U <Luj^ii*°JI <l un'itl 

•/. ^^Jl 

C^j 59-47 
tiL^La^ j^i. OjLi^J 68-59 

dlu. La-la OjLoJ 75-68 
4_di*L>JL! 4jL>.j J_i (^1_a^a*Lu 9 I -75 

ouL^ljiul 95-91 
c^lj^. 100-95 
p >■ flj I i_uj ^3 ' ^ j 1 11 ' 4 (J 3-*-""* 
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(jLLJll jLc. (j-a 4jjdj-a i4;Ujjj^j|j JLj^/I jljl! I J -tig j I LaJ (^J-JI -ilj-U 

LgjLjjjjx iS_3^^ Cr^'j <LLi^aJI olj^jj^jijJLjV! (jJI (4 JU ti!) (j^J- Jj JjVl 
^ I r (_gjJLa_j Ja-fl-Lll ji J^> " 1 1 J .CjljjJ! i_dJfc (j-a 2 I us a jIjlC.1 ^Ir 

Lai j "f j tl ,jj9 £>i*J t£jJ\ ■ ' S » 1 1 t^jjjtJiJI JaaljJI IjL&j 3-xLaJlj 
j^jG SjjLi) 4J Ci 1 11 j I idJuLA j-Ua oLiLwu Jl id_JLc Jaji i<i Coo LiL3J_La 
i JT l\ Jj^tlLj ^ a I LaJllj j_jj_£LiJI (J_aL«-a ( _ ;r 3 4jSLIj li^LLs j J 1 a a jl .SjjSj^ 

^_a (Jj— 1 ja-J tj JL? **' 1 ^ ' d -4- * 3 ' C"^ t^3e_tJlj . 3 JjLUI (j-a J-^-^-JI CjLi£. 
4_j^-^Jjjj>J I pi JlAI uiXI 4-lJLc. (jSLJj iCjLjjJill! 4jl_JuJ CIOJjijj Jj i(JjL>JI 
Jj^j^/Li LutJL>.i Ja-Sj 1 ' La (j-ujjl <j-IJ '"'^ La III liilj Jljlo-I (_,!£• CjJLcLj/ 
j^JjVI 3_jj_La_iJJ (jL£ (jlj LtajJI j-;^. (J-i^>VL> (_£jj>.^/I JjJijj ' wj *^ajil 

.2LuliJ! (ji^. 2L_iJLiJ1 
J-us^L JjLSJI i\ HcVI LaLaj JLjJj 4j^j t-jLj-uf }Lla 1 dl 1 j'a 

"•(j-* 'Jj>^ (^>^ajJI 
CjLujjj/j ^yfl (j^l S-ia^-a-U 2jj i^ajJI SjLU (j-a 4ljL$JI CjLuiSLJI 

. 4-1 j) 1 >i rJ I 3jU.I q_4 

(j^ill CjI 1 1 1 nd jt 0 itv) ^ Q i n" ^ jJt ijr 3 j-ajv^/l tj^allt CjI 1 1 1 h a ^jja ^toLi* 

J*C A SjLc (jjSj jljJLl llIJjj ^Ja^jij^K) ^ ^ . u3 cjLiLlII w ' a j i^aj.VI 

4_n_Ld_>J1 t LlLu ^jLj^m ^jLjLa . J i h^QJI ^ t^ , ,. 3 J_OA_a ^jj^j ' <^-)L-»^>-a 

(J-t-a^l J_£^j ^tj>.j)jllllt j^''- iS^-^ 6 - 1 i"i 1 i_La_il!t ^jLi 4_ljLa]t 

, 1 La a ' 1 1 ^rj < tt 

ijJ^ZLiil (^g J ' ea * 1 1 ^J_t^^L Ltiaj t ijr A LcaJI Jal uilll 4_j_t-aL>. -3 

dJ) 4jj^3 (Jjij" 1 njtj$Lll ^3^>-J J-A ^ji^LjJI 1 f 1 1~ j ' ' « (j| ' 2j jl 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



ouL\j '^LuLjj j! ojL^ 3_^l^_o. 2jj ,^»tt 3jUI ^Jk Jl^-jj jJI j ( Jlj! 45 jj 26 

.^LiJI Ja a * 1 1 ( _ ;r 3 L&Jjj-j 
JjjJljJI jiaJJI ^Ir (jj^SLlII 2jj Laj i>ij jJia liDj j 
(_laLaJI ( _ ;r 3 <_ ij i "J^-H ^ la i u^aj 2jj liaaJI SjLU C^jlajo j<uJ-SJ! (j-ajJI ( _ ;r 3 

J'C ui (j^jijjLj^/l (jl jLp^.1 (ji^-j • L*jtj_Lcj jj-UoJIj 

ijJLLfli ^Li jj . gj 1 1 i_J U'.j j| j_aVLa t<_ .j < iij^-II Ju^. 4 j 1 1 r-i 2 jj i a£ CjL£j_a 

SJjjjjJI L^ls 3JL>. ^1 3 j 1 1 r-i 3JL>. SjUI dJJj JSj ^ S^^uKjII ,j-a Lcjj 

4-Lo.LaJI jj_a ^"J^* ' ^ ^ 1 (j-* LJ3^ jl ^jj LcajtH 3_}Lt,1 i_dj^tHj 1 1 La a ' 1 1 £ 
(j-oj i<- i j i ' j-lll 4jjIj a" i ui 4joLi JljJuS/ JaJLJa CjLlLaC (J!^Li- <j-*-LaJ'j 
(jjSij Laj 2jj tiajJI S^Ltl j La i eaJJ . j J-23 V Jo j « i I <■ u-mJU (jjj-M * jLjj j<u 
cLji-ajJI jj-" - aJl^ 4-Lal i n a jjj^_t-a jj»a ^-4^ ' ^ 56 ? (jJ^i *0- 3t £^ CJ^i ' ^ ^ * (J^ 
3jj l *--"* Lai I jj'a S^Ltlj i^jVI Sjji^JLi q « xl I I 1 i ^ -l! i c (.j-^J • !>L5-a 

Ij-o* I ^ a < n La ijr II ' JJ"" ' all fLujj* jj^J i4_uL\ll 3j^?t^JI tJJ^J jc3 • - J a" I H a 
^j_a ^ j * La * (_£J-J1 JpLnJI 4^j^tHj.l CjLuj->J1 J_>o tilt-o* «<Jj(jILlJI 5i ) j i ga -t ») 

(_>c JLaj Jij V ,_L^.ljJi.l diij JSLI ^j^UI (j-aj-Jt ol 3 '2j-*-^JI j'j- 0 ^-"' 

I 4 ^jj-jj-SLII d La i ol j_) ol mLj-2 II a * 1 ^ji jjj i l_fl>j^s_l ji «Lu_o ^jj-jiXI 

. Lyj_2j Zu-lu 14600 j I 1800 (>u La ^jIj^j jLi£.Vl ^1 OjLil 

j jj-aLiJI ^jj-ill ^^jJI «Utjv1j»5 JeaAllJ 'j^j LgajtJI j-;tc J-t-aVl 4jj-Laj Lai 
(j_a CjLjjjj^jj JLj^/I a « j I I n»U j j i eaaellll (j^-ai Ltljit3 J^i^aj 
4jt;LiLaJI ( _ ;r 3 3jL>-lj SjutLiu dJLLfli i." i i imI 4jI (_ys ^ijJLi i 2jj '*^"~ j-ic CjLijSLa 
2jalr CjI i*r-i I I ijJLLfli (jLa JLs. ^Ir j , J <~ I A*. 1 1 dil j Jila CjjjLs. 

i,j^lj_JI ojj-II .sj^-j ^ jlc L^la i VL«j>.I jJ.! <-d!i ^yl^. I (j" ^>L>.j 

I ^ j a (jj^i <j-^' (J-LaLULI jni i 4j| CjjL\!I ,_ya 4jl (Jj . L^joI jj (>u jl 
3jL>. ^__uL(j ^_a 4jjLl1I jj"" ' ^Jl jj-a _}1 j_a_i Li j"*- 1 aa rt dujJI i_La_illl 
cHi L-5-i-LaJ I ijr 5 i_iILLfl> cLjjjj_ujJI jj"" ' aJI tJJ^J LajLs ^jj>.i 4_jjL^j_i JlAIj mi 

.}Li^sf (jjL^j-i JoLij L^jic ^La ^^ill ^liii nil 

(jl 2 jj La * 1 1 tfj-di Juua «j La^3 (jLa Cil i^lj^VI liilj I arj (j^Jj 

jj^j-jjjjl '/. 10 -7 (j-a c-uj ii'tl 4j>-j (jlr (_gjIjo 4j^L«JI 5_uUI «Lo-V! 



i^jJ! nUd^fl tiJIi t A') [lit (jjs i<ilo /. 1 5 - 1 1 ,3-a ^LiJI oj}JI dn^- 

^_Ua1 ^11 Jjij-aJI i-illli (j_il {jja . ^ I J_t-u jj-u lij ' w J igaaJ I J-£^- (J-*-^^t £-a ^ J ' " * 
(jl £j3ajl! (j-a (jl£LI 2jj La-ill oJLfli Cjlx irt 4jI 5 (jlp-jij JljVl 4 j mi 1 ( _ T 3 

£jo^a ji i ii i a (JSL<Iu Ij i"i" i a OujJI Jy>-J OJ^? 

i_JL«JI ( _ ;r i cL-Lal i nil j_fr3e-La.il CjJjvj Oi-p. 

.^Vl 

£_a JL>. ^3 ^jl Lai ijr Aj- j LlU cQlJa LJ 1 Cj Lt-aj^ T j I (^^lx. d j a i n**iT1 a JJt 1 LaJ 
^! ^1 ^Liiej V SjLc jLillj . LtJL>.J J^>-JJ (jl J I i4_Jj(_pjJI CjL<-aJeTjl 

^LLi! (j_a Ij_l1l£ it— mj? «L>.LuLa lilljjj i«L>.ljJti<j/V 4_lcI i ir-i (JjLuiJ 3j| 
Jl3 4jj£j (ji ^j>.j^ j^jL-LjiaJI jLtll (J-i-a I (2>C- 4jtjLJaJ! 3_jj_Lai!l Lai . J^pjJI 
4 j i n I a a x u ti^p- '3-Jj^e-lJI CjLuLCILj 4-lL«JI 4lse-iiaJI jLx-JI i>Lus I Jj 
ipl a_ll iJr l\ (J^jJlJ CjLuLCJI lilt Cjjjs J_t£.j isUI 4ja2beJ i_gj.II 1 "SVl 

tjua- i n^Vl 3_La i .."j . jL^j^M oLus 4jL>o (_gjJI w pUtl ( ^ (jijG c^p. 

Sj!j_>J!j i La « ' ga 1 I j-jjLj J-al J-»J J i L^jjjs JiJU CjLuLdl dJJj Jl><-1 «iia-i (_yi^ 
^5 ^V_Jc_aJLI 1 ^1jj>.V1 jj^tjj Ltiaji * mi VI Jal uj ftl ^j^* ■ 1 L-a_ijj iLjjUSLJIj 

..jLc. ^1 j JxA> cr'! ^3^X1 0L0LUI 

J^jjJI ^a I JLaHa j (jl Lai jLc J-Aj . (jLllJIj (jLjaajJIj (jLjijjJIj 

. LaLx-s 4_c£. ^1 1 a a * a jl i4_l3 Lul j jl 'fjLiI 
..S 3jLjI_3 jj_a (jl 1 11 't^LI JijJSjJI jlj_a cLaJ_Sj Lax. pKVl Jjfc LLlJj Jjlj 

SjijLill (jl Jjjii (jSLI . .^jL9 ji i^jLa ^yle. ^^jJI 0-"^ V l£JI j (j? jl2Ic I 

(_,_a 3 I Lajlj .iU^a 32LIaJLi JLaVI j^ic j < r-i" 2j V jl jll dJJj (jja 

. L^iLliL>.j I gl^S-i t ) uqjJI 5j I i^aaJ 3jsj^LIIj i3^L^JI ' "'I c I * 1 all (j-a JjJLkJI 
t_ijLaj(JI (jjiLiil ^Ji2j (_^<JI 4^L»jij£jijILjl diLcLi-c^aJLi jjJlJI \jJt J-2Jj 

.LS* 

JS^jpJ j Si Lea a ijr A ^ * jj La 1 1 jLiJIj ^sc-nl\j jJjjJIjJI (jj (J^ - ^^ <b-£D^L>.j 

^LLJl cjLU ^ 2l>»]UJ1 oL^jil ^ SjLui 
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ijr 5 J jjJLlI 1 Jj-Ia l_Lo 1 (j-* ' ^ ' "J * ( JLh-^ ^ «LoLa_La j_lL*jj 1 880 ^ Lc J_Lo 
4_a_uL>Jlj ^ ^jjj^jJI Jfla 4Ll2jJ! jjLtl! till j£ 4_u Jjtl! JijjSjJI .5 1 jjs <j-°J 
-j^c jj-" (j-^' ^Lo JJ^I 4jsLLaj j» ^jjIj^jJ! JiLo (jjL«JJ jl ta ui 'I 

j_p.jJI jJ! gjill 235 ^j_ijljj_JI j .2 a j a >JI (jjUI! S-j^jI ^Lajjl 
238 ^j_Ljljj_iJ! Jjj^j (j^-*d3 '3-j^L«JI Jl^-Vl ^ jl ta .SuVI (^JLl jjLUI 

SJaLLaJ! jJLjj 233 (_gjjJ! j_J_c LoJL I CjLjjjjjj-u (j al i alLalj 

. 8 , I 10) 238 ^ j_lj1j^_jJ! jj-* ju>.!j ^Ij-j>. ^-a L^-a-Lc j i a ~- 1 1 ^^Ls-i ^^Jl 

. ^L>J1 OjjJI (j-* ^tP 3 ^ ' ^ ^jl>- >1 -^ (1)-° ( ' 

Ceramic Materials MjaJt dt$e -2-M 
Kaoline ( >J§£JI I 0— ^ JiUt 

i4-jjLg-LSL!l ClLcl LlqJI j-i^sl—Lc (j_a LaLfli I j (.oic J a La 11 « jjju 

j_fli jl njiJjLSLI! (j-a L^jjj (j-o /AO (^Ijj. (_gj_>>j ^LiLa sLl^jjJ! • 'nx ■ aJLa 

(jt-ljl 'n 1 tj ii f I i uLaliJl (j-a 5>f^ £ ^J- S CjLaHiU <— -1 1 i n^V ^j-mlllj 

CjljJLaJ! n l"it ^j^UI (_pujjjjl JiLo (_£ jjs* I CjLcLu^s Liiajl j»Lfl> jjj 

«Vl 

4_j_Lj_i-aJ1 4_a_LSLLI t_a_jj->o (^Jjl£LIl_j 4lu q i uj Lot ui£ jj-* 3 ^^ OJ-^^ 
^Lc J*C uij jjiJjl£L!l ^Li. oj^-y J 'cr"- 1 ^' J-^' LaiLljuaj Kaw-Ling (^Il-jl^) 
i4jjjLl]1 J_o1 ^ La 1 ul 4_lLu!j->J1 j j 3e < aa 1 1 ijr 3 Ji^>.^_L1 ■ 1 qj all ^J1>»J jj-* 
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(jlujJlll <kjt)j>3 ^3 6..ijAanJI CilgjjJI 



d J a j >JI ' " ' ! J J 3 ' "* U (j-o OJLcl i a II 3j^e_i^/!j CjIjULI! el ta ■ ula < - I 

5 ,-U,„tl ^LlU 5U,„t v -2 
oLlI! tfJ_A j_ljLjj (J-fl-ml (jJI 4_i^ i n~iU 2jj LajJI (_psL«j>.^/!j (tiLujjj^L!! 
^jjilj^iJI «j^>J! i_u jG L^jJ <^p- 3 ' c I 1 1 1 *jJej^/l j_uQl JjLxjs 42ajLjJI 
^_j_La^J^/1 CjI£Lj1_u_u (j-° W^^ 1 ^ *^>-^ i(^Jjl£LI1 w a xjj 1 i < alAll jj-* 

jj-a U^i> j LSLjU! j ^jjSLILi .Uh-UI (! 2 ju 2 I qm . 3 ! 2 jJ) 5_uUI 

w fl p 1 1 (j-JjLSJ! j<u-u! I J^** (j 1 taJ JjilaJI (j-a iZil <Lla ^Lut ij^- liL/*"^ O^' -0 ' 

Feldspars jLaalflJI 

(_Li-J_j j J a .sL«jL2J! 5j I LI i "'I c I * i all (^J* Ijp- tjJ-K-o 

di! j£ ^Lfc (jjuua . 4jij>.L>.JJt Cil j.sV! j ^Ls-JJI £l J£ 4X.I m^i (^3 

i ^ r j_ul_j^_iJ1 i m-LAJI JL3T-" i n i La^ 5 a I A uij 4_JL-a ^-^La 4_2_Ja tJL^-i 

jjliaJ,! CjI Jjlaj i ^ jge ' ajl CjIjjVI l_Lus 4cl_u^s w 'a jl j mlflJI (Ji-JLj 
sU^LiJ! .".I A.^ljl I 1 1 , ^. 1 1 CjLcI Lea ( _ ;r 3 l*JJ jl^ (Ji. Jj jj* j<u . ^1-LaJI 

d ' ai 1 j jj se^LaJJ <j^£LL1 ^jjLjlJLI J^jl (j^ 3 jt y ^jjjtA j^jju J 

^jJi^LaJlj ^ t ojjg-Jij ^^_j_L^aJ^/1 CjK jlj < u (j_a L^Luij^ c— i^jjLlII 

, c.1 La < * 
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6wij^AoJI CjIgjiJIg ijUiwUI 



Gypsum & Anyhidrite titrif jiaAJK V$ ynftftll 

^ a l-^ 

Jla (Jji-t tuL.Ll^s ^ til! j£ V jljjf (jjio^Uj .OitL 

La I j! (j oxaJI jjfc 3-yjU AjieXmJ ^£ jIL-uLJVl j itLxtaJI jJLl j ^Li-j-!l J 
di-llj J_J-^_lV! CjLal Jlj^-**k til fUb\ Lat . d*C t nUla ^Ltiajj ^-^J-^ J^>*J 

^j_Ia-«-jJ iLj_ij_aVLi 4IL>JL«-a Jju 4_j£.!jjJ! £j Uj^ajJU CjLcLu^s (^yi ojjJLS 

, - i I ^ , U 4-Lu& (jr^ ^J^J*^' '"'.'Ij '.Id lj (J-"^?'-" CjLaL>. SjLc Jl>. jjj 
4jj^t_J! tfL^U tj^>\ ^- > "' J-^- 1 -^ ^-^rJ^- 1 u <tj2 4_u^j_ojJ! jj se-LaJ I 

i. i j i iij^ill (<UJ J (a! «-LaJI j-Lo) 3e-LiaJI ^JLU L^a-I 1 aj La !j_u£j ^ aliJ I 

^jj i ii ir U.lj i iiLj^jJI ^^Lal 4jL^iII (jyjsj ' se-LaJI ^Ul j<u (djlj JLl^jVIj 

t ii^ll Cjlj_L«iLI 4j*_uj OjIjJi-i^jVIj (JjiojJ! Cj\ Sola t_^L«j Q^SLj Jl3 lii! jjj 
, - 1 1 ^ , U 1 1 i s 1 | " t JjLa i 'I n i ii J-l^J Jilj k. m i i^lll Jti^. Sj!j_>J! CjL>.jJ ( _ ;r 3 
^ La i JLi^-iV! J^itlj CjVL>J! (jy^J Jl^^l (j-a SjUJLc CjLLo 
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i4xjjLi!l 4jj^tjJI cjUjI£L!I (_>^jlj jli^V 3jjSU! i ntlSLll cjLjjjj^ 



vermiculites «iuH^JkM0jiil 

>LJu_iJ ( _ ;r ^ 43l_al juir "i i ul j-j^lj iLsoLa (jjSLj 3jlj_>JLi JJUjjJ! Jjlj 

ii jJ& ^jk^ iki? c^o 3jU! ^Luj .^LdLi 4J3UJ! 5uii.!jJ! iaSI^J! 

^jj^ijj^aJI OJU-i n^Li Lglalacj j . Exflor jjlri 1 11^? ^ila ^JlhII (j-tloJ! J!La 
Qj^JI d j d a* i^c_I1 ' d 2 1 ■■ij CjI j 1 aj t Jajl^t^ i 1 Ha 1 \ <■ mi-v L^-u^ta (3^^ 
(jj *>• 1 11 a ^ jLjjr "1 1 'I J J . 3j!j->J!j ' " I j 1 a U (_j-fl>J ijJLh^^ - ' 4JL1L9 J-i^ 



quartz §1 (ji ) « J$£l' 

gjj" mi j Laj_1£| J_i Q>^-" I j-* (j-^ AFM^' SjiiLiiJI (j^UIl jjJ 

jL^j^/l w 1 aa.j (^JaljjiJ! JLaj ^l-i-o OJ^-" ' JJ"" 1 l)^ l)- s ' j> -^' < *^h L ^-^' 

Cjjj^LIIj njjjtl! IjLfli (jjs jii^l jl-'/80 j se 1 4_lLojJ! jLaj.^/! (_gjJ->«Jj 

.4jjJLaJ1 ^j^Lt-LI CjLoL>J «LLal_>J1 ^^jjtl\ ^_Iajt_a ijr 3 ^ i iUJj ^jJjui^ JL>.^j 
^ 4jj-ljJI i.~ii«iinVlj Ja^UI JLaj ^ (jJUil ! jut jiejjj/! j^lj 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



jLj-La j 2 1 (j-Lc JLcl i .1 a J_aL*£ i_L^""^ (*-* ' ^JJ ""'Mj sL-J! Jl if I 
LiaJlj ^L>.jJ! 4cl_u^j ( _ ;r 3 ( _ ;r <-uL-ui J-Aj ■ 4^1 j i ullj 4_uJjl1I CjLcLu^JI 

3j^>.lj QajL^JI ^I>il J^^i^" I j * " . * i j i r ^ i . ~«VI i I 

Qa^Lij La Cjjj^LI! (j-aj ilLLI j 4 j a Utl 3j^j>.V!j (Ji3'_5^'j i n^U1 

^ JLa-**< i uJ i4_j_aj-A cL>.jl ^Jl w j**' S 4_u_ul JL*_u CjIj^ ui i a ^j_a CjljaJj (J*\ mi (j^L^. 
^j^SLj LajL_Lc Lea-JI ^LvjJI 4cl_Li-£3 Cr^3 ' d ' ^*»^J ^— ) ^J- < ^5-?- a (J-*^ Cr^ 
jj_a £^oj C < i imLa^Mj ^- . ^\\ CjIj^oLJL lAxLo* ^ a i tUj i^jaUl 4_a_lji£. 

4J La Cjj^SLII ^j_a cLILlAj i4^jjj-j * 1^ ui a ^ -» . ..A * t ji Jplj ^j-ajja ^joJ cU 

iJjjsLiJI (j-lJI (jJI dr!"*? O^-J^ 0 J ^'^ l OJ^ ^1 Laj ^j-La.) ji J-aJvi QaJ 
LjJ Jl£. V CjLjjja. 4jI 4j*_lu ij-ajs-l jj i /t>'^ QaJ 4J La dJLcjfc (jl La^ 

. LnLlUj OuLI nj^ll JlLa ,_Jjj>.| (j.}L«_a (j_a 
' ^JJ ' 1 JJ~" ' ci^*^ Jjj uuJI^ ^LuJl j!^_a (j£. CxjJ->J! fjls^jjua 
JSLi 4jjLJI jjic^aJI >ila dJLi^a iJL^JL! ^ ^L* J-aL*£ L^c^ojl J^J 

icJjLJI 4J!l«_a 4jJlC.L2JI ^1 C^-uIjjJI ^3 4J!l«_a 2 j ■ a a 
■j^r 3j_j^JI CjLalj_Al Ljla jitjl ^Lb j-J^ij i4jj_l>JI j^aje-LaJI dJLut lLLI j£ 



Graphite taMtj^l 

C^-t^1j->J1 ^^-a (j-a L-a_llj 4 ( _^-£3L-aj ^1 (jy^ lt _ys\-L l 3jl\ aIaJI (^oll^tj V 

1000-800 La Sjlj^. oL>.jj ^ 1 11 j ^«Ji i_Jl^a ^ J*C uij . J^Utt j 

il ijo-diVI (J-u-jJ <Lil VI Ci-i-alj^tiil j»L* ^ 1 Jl==ILj_u I t (jf (t_<^! Li) 

icLu^s (jij t dLI 1 ,iU fjjz (^LjV! (j^s '/.60 ^tj) c^!j^>J! jjj _ _a ^Jt^\ 

Ju-il£ iL*j_i^.j CjljJLiI! 4jJ Lt-a j j^i^i (jlslj^,^/ 4jsj^L!l C^-ii!j->J! CjL2joj 
j<u j 1 nt I J-aj ( _ ;r 3 4-1 jlLaJ, I ^jLa_Ll! (2>3jG 4jjJLiI! CjI£j j 1 nil i ir-i 
dJJj JL«_l ^^i-lj-I! J-aj-II ^ixm 0 ta j 'J-aj-JI ISLj/Lila Lclj^ 4^jL 

I <>a 
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4_3j-*-a J_La jj-^J 4 jJLoJ! jjjs ' a-L^aj (jy^>* CjUlj^aJ! i, i \ \" pj_i_uj! 

. Oa-j^1j^>J1 CjLjj^j Lujj>. d c ^ * ■ gall ii" ( ul w II (jj-oJI 

S^j^eiU *!jp-Vl ^ J£Il!! j dJl£Jo.VI jJl ^jt iVrtt ^ ^jjjJI j 

Cj!j_)j_Uj CjIj^jjJ,! <j_a 3_uj_ij_SLJ! *!j^>.V!j 2 j ;j flSIll i -)l UaVI ; r^i 

.. Laj-lcj ^jj^JI ob-^b <taL>J! oLjjLLaJI 4^1 '<,r> ^Jaj i4_ul_ij < j<tl 

^j^L) j ^JtjJI Sj J J^ 4>JlXJ jLj_4_j dt-t^lj^>JI (jl cQ^j-»_a jJLxj 

L_j_jLui_j^ ^j^SJLi 1 tj its^l£La ijjjjLLI j i dt_t^lj^>Jlj ti aLa q&jus j^-ul 

cLa_uj .Ull La-La] Ij J'n i"itl l_Lu La^tli.! (jlj i(j^jj£LII jj-a 

. LlL3!jp. 

Ci i gj <"itlj ( j_a_uJ1 (JlLa idj^tjjj JJ~» . tl ^£ L_oL_oi O-L^ljp-JI JL>.^J j 
3j!j->J!j i_Lijt_UaJI jj-* ^h^ 4 — ) ^ > *J tjL ^ O-Uaj-au ^j^Jl 4j^tILt1 4_jj»j_>JI jL?cj>.V1j 

j_tl j ill " ij • j-jjl j^JIj c^-jL3l <■> jtl ^Jj-^- o-^ ' '^-'i?^ 

iO-i^ljpJI ^j^jj^Ll 1jJU-£iA 4_lL-£5^1 4_jj^j_ujJ1 . ^»t1 4_jj^jj£L!1 L^ajtJI 

• V3t^J 3i>^ J^-" Cr^j' C5^^J 

Magnesite «iwl jai^UI 

^Llj^ S_a3>UI j»L>J! jJ.1 (<u4i! J_t2 (j_o I_Llj Li^ Oulj-cj-U! j-fuu 
(jjijij j . (3 I i_lJ Lo) ^jj i ii ir Lll CjLi^jj^ ,2^c. SjL^- '-^'j-'^'-''^ lajji.n irlXI 
j i ii ir m 4jj^ L^^iitj-4jV j^ul j 3^ Cr^- f ' 1 - L& 

3 j q /h\ t_^jLa_ij .3_jj^cL2JI cjVj^>J,!j Open hearth 3_3j m.'C Uj 3 j ;j g^ll 
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6..iiAanJI CjIgjiJIg qIuuUI 



. Ltj_LCj U I U t I CjLcLu^j tjr^J ' i 1 "^1 

Flourspar jLtf j$lilt $1 dul j$lilt 

jj JlSJj . (2 ^jj i lJISUI Jjj^la <j-a LuLaj^ o^ 1 ^' I V^Ai 

2 c I •, , ,-.1 jl j , ,-. iVI 3ji£.Ljla 3jL«£ (_gj_L>JI jl»->JI (j-a jLjj/jyLill (jl 

iJ3 _3 JLcl i ii i _j t 5Jjj i nil £cjj>JI i. < i n*C \ ^$-3 ((jjJjLo j-ui_u_u)) 4_djj-Laj < u-Lcall 

La_£ '' i 1 ' a II cLcl_Lt-£a_i Sjl ■ ga 1 1 jj a i --j all a Cu^ X tl (JlLa t uill ^-Iljl 

i ir^i (jr^J J-)_U*JI dJLI i ii a SJlC.1 i ii a SjLi^ I l eajl Ojljaiill ^> JLa-" i uJ 
4jJU>i ^ j ^4-uj^SLll q\ >aVLi 3j Jj JjJI I'Piljmtl j CJ <j j i nil L-tkaJI £j 
«L>.jJL) o ***( i n l La^ . ^-o— l T lj ^ Ij j^-ssLt-ajJIj jjjjL^-lIIj fiLtiiAllj t. i ifrjJI 
i^yja ^_j_La^_J^M ^^a^ V "1 t u2 w ^ * . ^» tl CijVj-J^-SLJI j J j >i I ijr 3 3_}jjL^s_a 

. Qui i n^^aoJI 

(jiajiLs. 3_cLu^3 ( _ ;r 3 OjIj^LUI CjLal jitjjj/l ( _ ;r 3 d j o it^fl liil j ( _ ;r Lj 

' a < a * ' fll a 4jr J>.L>.j ^jJLt-a C^jlj^-LaJlj . ^JJ <>>*t1 ^LuwSLJI CjVL^_a 
i^^I^j.jVIj w x ■ ■■ a * ill ^1 OutLJI (J-° Cr^ JJ^-^ ' a ^ " ~" 

Lo*Lt-£a_a cLui£LLI CjIj^IaJI jj-a CjL»_aJ*_a «Cu_A ^^ji^. JL>.^_i ^jJa-uVlj^ Lca3».VIj 
l_LJL>JI iS^^- 1 <JjL>*-" O"^ "^"Jd iLilijJIj ( _^aL^5jJI CjLaL>J 

j^oJIj dlitaJlj (_gj_L>JI jl5cj>JI (J-lL»o jjjs ^ ^Jj^- Cr*-3 ' '^.'^ 'j^^J 

j! SjJLcLS j^iej^s Oulj^lill (jJJti 4laL>. JjJLitAJ ( _ ;r LajJI 

4fuI/Li 3_jj|jj>.jij jj j JjJLajs jLu^/jjiill <_ 1 1 njlb Jlij liiljl^ .SjJLcLS 

itfUAlt ^ ^AAMi crJ» «V^V -5 

Asbrstos ^$MMMtf<tl 

4jC j_<j_?c_«q ^jj-Aj i J_>.ij ^jJutX (j_u_jJj ^j^LjlXI ^J^* 0 ' 
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i^LuijSLI! J c I a3 U 3_JLiLiII j<uJlcj isLij^SLLI 3_ojL2ll ajjui/j iSjIj^aJLI 

^yOi\ ^S>* (j_a d J l^->L>. cLcl_Lt-£lJ1 >■"' U**l ( til JL^Jj i L^J-^ J-^"*^- 1 

<3'jJ '_3 "— ij-2jjijJ I ia> (Ji- JlJ _o^3 i(J^ i" < ill J i ea£ I lilt jjjj i m i nVl 
K) J 1 a a '^^■J-^' ^ JLa-" i ii" I j«j 1 a. j iJo^LJIj (."i i 1 1 iiVlj CjLj_ojJ!j iOU-LaVI 
i^jljoi-J! J L#ia ^1(13 <j-a J>1^0 3 IjjUtt <_sL]Vl La I i4LuJI 

iJjslj-iJI Jjj (j^j" i n 1 1 ii^l J n <" i ii j i_dJj£ iJjjj-^JI (j- 3 i ullj 

( _ r 3j 'I'jj^ll 3Jj Lc 3.sLa^ ^> JLa-" i n_i j . L-iixaJI (j-a tiJ^L<j/Li 3jLc 4ijajsj Jl*j 

. ^yS> Laj>. V ! ("tj^ 
CjI£LlLu_oJ1 <^>-^J t t j-tJ^**t I n I I nt (^G_U^j_aJ! j 1 ^J-U^ I «LC ^a.aJe-a * 

.(JLual «CLi_o fiUaioj ci^J ^i^>- ^J-tJ tji ( 2>^*- 4 - 1 J t^jj i n ir LaU cLuLLI 

' £LUt 1 3 

(jjiLj LiLo-lj iSj_UajJLl l— IjAU ^^LajJI j! i^gjLajJ! (j^il! djlj iL^LjVl 

. JLjJ->JLi 4j-1^. 

(j^ij" i n j t ii VI jl C^-jVjJ j i iijij^LIl) JJi^ aVI 1 ".' 1 ^'j- 1 ' (J^J 

I a it^l^j ■(j i itjJl Qai!! Cjli Jj i .il^Vl ^If L#jI J-a-J! (jl-CJ . t- ^ 1 1 jjuu 
. Ltj_LCj w i a « 1 1 j . 1 1 ^jiajLia 4^,1 i i^-i ^ JLa-" i nj 

Mica ISn^I 

jjjJ! (j^Jj Jack Forost i.". i ojij-S tiJLj- ^ a i n* ti^o- i J^LJ,! jLi£.i jL*Juij 
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6..iiAanJI CjIgjiJIg qLujuUI 



I r JLa-ljJI (j- 0 (J-^l Ly^I J lr ^" '(JH^J Cr^i ' "■' ^ lr " 1 11 ■' ^ i 1 "~J 

SIjtU 3_aLa> (<U (j-oj •(j+J.'^i jl Lu^s ji- I JjJ-J 1^1 j LgJ jUj 

Utl cjl^j^tAj 3 i .i^Ulj 3 j, j j<tl ^ I ; , ^tl j ^ 3 i^iUe-i _j 3ibjij»J! 

joj Jj "^j I a II j_fl> CjVI_>J,I dJJj LSLiJLl (j.jL*js J . |j Ij-ia] Ij 

t—tlij jl i^SI a i a £ l-5j-fl> (^r^- ^ " 1 J**-^} lS^J' 'C <jLjaajJI j<u OjLsj'C i ii U 

t_^SLi a i . ij La Li^,l i ir-i L^L (j! VI nji-"l cT*-^ 3 _j :=e - 1 <j-° Mj-^ 

^jl2JI j Sj^s^jJI jj^j La l^/q oljalJI jl tail £jl>2 i^^p- Mica Books KjII 

CjljjJLxJl _}o^>.J i4_t-£5j_J1j sLi-aa-JI jj-* 3 ^J-?*-^ (j^_l La LjS o i --J 

^JLlI 3 tj^ , ,.tl ( j_ u _djj ^jLoj-£3 ijr ll L^ix^a jj^-" 1 -^ (1)-° V| t ijr UJ ^ t ^ J_u cJ^ '"' 
<U 'I i ajjal CjLmSLi OjLs t m 1,1 -So^>-J j i 3j j . i_jL"<SL!I oLse.aj.a L$J J ' 
jj-a ^j,-^^ . CjI i j i -»J1 ^ ui^Jl iJ? ILuLa^t_j_Jl dt_ulj->JI j^t_t-£5 jj- 0 ■iJ-L*-" 
. (1 a ~wLX1) 3j-jIoLj_a ^^jjL^j-ill j j J ' ^ 11 jj-a LJLc, ^jjSLjj t_5jL) w L£3 o a* (J-t-^l 

sLLi-laHil 3jjLl1I 3jJlC,LoJI ■ j tfjiajvj ' ^ yj J a Culj^>._^laJI Lai 

oJljv! j_j - La j jj 11 c.4-jLaj'C i ,i U q „Kc ^Ir L*i! (_£j_l>JI j^tjJl 

^"i uj a duL9^*C i nil ^cj-oI (jl 4jr JI SjLiIoVI jJ_=»oj . 3_jjLl11 4_j_tia_a_>J 1 , ^. 1U 

. JLaljJil ^L>.j^ L<uJi^ (JJlkJ.1 j»jitl<j/l liijO- i Lu-i/j|j j*C i ii a) 4_aJ£,j-a 

Talc & Soapstone ££wl*ll diJI 

(jjsj iQojL^aJI jl ^e-<IiJI (j-u^la «U jl 1 1 i n a l a (jjL«Ji.l jojuI ,j-a 

^ ^- 3B * I 1 (jj-^ S^-jflS t (J 1 Jl £J>. J C_<JjU J 4 4_U LL 1 ^ ^_U_u_LC LL 1 

i(j\sr i >i"itlj Aj^Lus -il-ijt^ J 'f ^j^^J SjljL^eJJ (J_j_u3jIiJ1 ^j^-ij LililJIj (j^jLuaJI 



rjluuUI oj>±5 (ji ft.ij^anJI ulgjjJI 



4 1 m" i ii U oL-aSLL! A 1 1 nilLi \-ltj *t<*> (jjj *i£.jlVi i3j_u£ <Uj5 CjI j CjL*jJJ,I a JlA 

(j-jljJ-Ilj i(_pi_j_ijjJ!j ei 1 aV| a « j j > U I U 1 1 j n_al_uiJLl! JjjJJ 

4_<_LiJI 3_jjl_L]l 4_jJ^cl_aJI jj-jei-c^aJI (^^3 (jjjl ia.ll j^ta-J i_dJo]l J^JJ J 

J J ~- ■ ^ 1 1 ( _ ;r iji Ot-jLjjjJIj C^LijJUj-uJ! JlLa t^jj i u if U.1 Jj i n^Ll 

^L>.jJI (JlLa tAj j-m-LcLH J_Lj_a^l_) 4_j_lC ^j-o^ <J^-al 3-l^tjJJ 

dilll! <j-a 3_l2JJ! <_i3.L ^"j t<J i inif m (_gj_L>J! j^oJIj t;J lLu35JjjJI 

£jj *LU jLjoI (j-o dJLbJI (jjSjb Cj-o. i^Ls-jJIj OuLojJjjJI j^ici^3 
CjLJLi£. (j-o ^j^/l jl ^Ja^/I OujSj '(*JJ i ii if 1X1 CjKjIj i n (j-a 4j£jJiI 

V cLljUI CjI j I j i ii 11 (^jj^Lj (jl 4j ^ 1 i ii U (j-oj idj|jjjj£Lll j^ie-i^s (Jj-=»<-i 
i4_jjlj-j>.j)j Jlj^/1 (J_jJL>Jtl ^J* d ) tJ^ ^i^-?*-^ J-«l^JtJl j-jjLj ijr Il ^j>.j-j 
(jjl_«Ji.l ,j_o dillll Q^jj JlSj Magma 4_L>.I i u 11 3_ul£j_JI '"'Ijj j iaJ.1 aLus 
3_jJ^cl_2JI 3_jjl_iJI j j x ■ a 1 1 Sji^-jll ^jj i ii if Ull ( _ ;r a 4_lL«JI 
i", , ,,j ,",tl ' a ^ a ^ ^j a j 1 "'1 S Ja Ax) & w le LiLo-i dJLLLtl jL>.jj j . 4ijjJaJI 

j^_a jj sc-LaJl J^>.1 J_3 * UJ jl < a 11 j^?ej>. CjL«L>. c_cUu j 

.<L)JlcL3JI 



Barium |8^)j Lit 

i(4 i Li) ^jjjLJI cjLujj^ ouljLxll Lsj* tjl j i nj'ij (jl_^j_a ^jjjLlLI 

. Li^, I i i a j LjjLso Lg-o-A? ijj^'j ' W) fJdjW^ *— ■ '^3i>^ *— 

j_lc. Lithopone «u>jj" j I H »> j jVI -N laJI 3x.Lu^j oujLJI (Ji-Jj j 

ijJ^JLlLIIj ^L>-jJlj 3j->"_5 JaLtall 4^,1 i ir^i ( _ ;r 3 Liiajl ^JLa-" i n_i (_gjJlj j»LuJI 

f^Js lju>. ^La jjj ojIjLUj i nil S^loJjj ol>Jlj oilcloth g. o miU (jiLjja 

CjLi^j^ ^ Jiir" i .nj ij_i>JI i "'1 -J i c «Ljji OujJI jLiI ' ; " aj (_^lll 4lalaJI 
3_j_,j^J| ,~A <- \ j ,^ II ii_J-LaJI L^jV 3_,->U , „ll 3 j i nn~(tl ^jjjLJI 

4-uJaJI (_p3lj^.^/lj 'LjSa LaJI CjIjLJu^Ij 

(jJI sCLaLUsL^a idJLjLjjjJI La jl>J Jm'n uj 'j-L^ Mi)W^^ 
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Rock Salt & Common Salt£*Ut fcttt$ gilt 

j! i^jLjJ! £_LU j_fl> 'j i a d 1 1 jJLtl 1 jufc ia! »Utt £-Laj £±U jjj> J-ila 
<j_a i-il Ar.Vl cU>KT cbj.Liao liiljSj !(»LlI! ^ X-Lj 12 j_Lu <Lia 

^ lij^SLII I Lgu? 4la aI «JaJI ^ jJI! Ji-Jy La jjJLi j .trjUljoaJI 

iCjujLijSUI (jja I Jl>- 3j_u^ ^ j j i a> i ( _ r 3 (J^"^ ^1 ''^Llo^JI Cilc.Lli.aJI 

(Ji-jGj liJ! .4jjI£JI I vj.^tl j (Soda Ash Ijj^aJI jLaj) ajj \j.^tl izj|ja-ij££ 

t \j < ^ It dJJjt^j '(JjJ-" i ir-i ( _ ;r 3 ^JJ,t jj-a sLstliit AjJ 'j i a II CjLlojj^ 

I <i I t w .'J g-SUl J j I T~itLi j i a seJ AJJ 'J ' a 1 1 JLu^jjJul jl 4jjI£LII 

'Cyl i.ii^jJI ^ j S ~ t4_icLi LaJI i—sLlI^/Ij Q^jL^iJI CjLcLu^s ( _ ;r 3 

CjLvj mlllj 3j>"j Bleaching ^j^jj CjLlUx. 4j>.tjj-" i ..V i^UI 

. «LuJJtitj <LlSlx»jSl]| CjLcLu^lJt (j-a J-JJ^ J J S leijj 

J*C uij jJII j . AjjJi^a '/39 , 34 j j^K '/.60 , 66 ,j_o w ^'tl ^Hl oj^-y 3 

A JL^-**t i ii l jCJ iSjtj^eJLl $A ^Jt ' g 1 'J 1 1 Jj-o jy^. 

. d » uill 3jtj^>JLi 4j^sL>Jt t—ijLajJI CjLj/J^.j Jj^ 'tjjjt (^r^- 
iOjJL^JI ji n_gj 3e-LaJI iLut ^tr 2 ajqlaJI ^Ul Jl>. j 
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" * < 1 

J . ^LiLa O-J-U j^e_jJ! JL>JI La^ " a _X> " ^ ^J-^ ^a I J-aJ(JI 

^J-lLzJI La I i i ^jIjUj j ij^paj^M (jJaLs (jr^ ^ J.!^ J-*-*- 1 ' ' "^Jj cj^ mi 

JLuuj . LojL_u l_Lu La^ 

cLiSLJ . i ii ir LI I j (jji LjooJ! ^^Lai (<u i ^Jj se-LaJI ^Hl j<u '^JJ i u ir LU j 

(j-C (J^oIL^LjJI (JjLoj j . La (jl£La ^3 (J_al£LI1 C-t-UjUll 1 JLA Jl>.1 ^ojj La Ij-iLl 

.^_LU «Ll9 a i hi La j-i>J1 J_t£. (JjijUjJI 

Storntium ftLmit^jimi) 

j*l J ui IJ^ "mill CjljHil JjJ-J J^>-JJ V '-'j - ** i4jjLlII l_lL«J^/lj ^JJ I J ' *** 1 1 (_y£ 

ijja-ntl (j-a j< i nil 5x.Lu^s w 'a j .-^.11 I jut f. j3r~ i uJ . ^ 

(Jjj_a^j iCjl_ja_Jlj JaLtall i ir-i (j-Sj i4gl.JLu.al I j <LuLj^j£L!l (jJolj^VI 
: L_a_A ^ L_ufuJ J)jIL*_aJ 1 (jjL*_a (j_a (ju^-*-a ^C-Alj ' lLl^H «LcLu-£5 Ojj-jSHI 
CjLiajj£JI ji OuLllj ui tjj^"i i ntl j (4 I <■" 1 1 ii) CjLjjjjSLII jl Qui" i njlj i nil 
f \ J 'J^ "' ' " ^ llhJ'^H 5 "^' ' La XI ^Ij j"n_l LajkJ i(3 I t£! '"■ ■ ■■) 
J I ^JL^ *- s ^ c _W V I (Jj^'j 2 <~ I * ■ ^tt 2_a i ii U 
C-<-t-ujIb CLi_jj>. i 4_u ^_i_ujJ 1 p. I^Je^aJ 1 * ) ^JJX J t i d ^ Us" * a j-lC Cj 1 5 -Us 

. ^jJutxjJJ <li_aL>. 4_o-L_u (J_jJL»_a j-uLu 

Borates M J$Jl£ yn^f J^JI 

5_JajLlJ enamel 5_j^j_>J1 LLlII j ^ < ,n (j^lj^jJLa 2 ^ 1 ; ,^lt 
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6..iiAanJI CjIgjiJIg qIuuUI 



ga o 3> £_a 4 ^Jr^ J ^ Laj^Hj-uVI ( __pa1^>.tj ^jl La 1 1 Cj1j.it ijr 3 JuJlj>J1 

J ml i im j "J jje i all ^j-il i"h<tH ^a^U! t^LLaJ! £_u^i] LLhja_J! 

!j n i ii U CjK jlj i iijj^jJI ^^-j 4-i^aLie-i j i^L>-jJI 4£,l i ii-i (^yi 3>iS>J (jj^lj^jJ! 
(jlsLijcjIj Sjlj^til 4HajL2l 3j_>i£ 4-1^,1 i ii-i Jijl ^3 (jjs 4J Lx-l Pyrex (((jji^j-U)) 
CjIj_jJL} ' _i I La j J (jH-II CjVI o »" i iiVI (^yjj L>JL^5 dljiiaj Lx-a h>JJlX-i J^Lta 

4_cl i ii-i ( _ ;r j3 j»La jjj (j^i^ljj j I lj . 4_<JL«J! Sj!j_>J! diL>.jj 4_LjLaj3 

. Cj Lja-jJ I J (_^a_>Jlj (jiLSLLlV! <■ i uljJIj '(jjJ-^J ""^^"J mi ill 

Cj Lc 1—Li^aJ ! . 4JLj-a-lJI (j^L«J.I 4_lS_D SjjLti! ( _ ;r 3 LaL* S- ,JL ^ 

cJaJ! m!jlu» 

4J tji VI 4jjLa-£J! oLcLu^aJI ^ ^-A L y£\jjtf\l (jJjVl 4_La-&Vl tji £_aj 
Qaj^jaj-iJI d'C j 1 1 iij V j i a '"~ (jjjaoJLa iiiDjl^ lilxmll 4cl_u^5 'jj- 5 

J_o^^ . 4jjllLaa ' _i I ' eaJI 3_ui 3^LjJ j I ipj ■ h^M-I fl-il-Laa 1^ Lj Lj^>- 1 ^JLa-" i n"t 
. 4_i£,l_Lt-£aJI .i^aJLl JLa-" i h" La-a (Jjia^Li £e_jjj?elill ^ Jlj>" i h \ ^jjij^ooJI 
La^J (jl jdJI OjLjjl£L)!j (jj^ljajJ! l_Lu (j-aj iljL>- 3j_u^ (jjj^jJI (j^Ltaj 

4 i a ifrt 

4jj^j_jJ! (jjliLil! Cjlj-iitj (jr^J i3jL>JI ^jjLuJI jl_a^e-> CjljajJ! JL>.jjj 
L aj Cjlj-j^s_t_J1 i*l 1 J a j^t_u Juu 4£Lu3_t^ 5^ ui3 4a_uk <- i i Or^J 

..4i2L>JI SJjjliU ^jU,„tl j^Jx: iL^JiiLaJ 

Sellemanite & Group :4n«$tiA#$ ^UUmLmJI 

2 C I I ' all *jiiSLl 2 I La a Ci-r yrt Ij liuJLs- ojj^C nj^UJil (j-a 3_c. j**jO 
4j>.jJ ^LajjLi jL^a-i L^a c^j * ■ aj I i_3j_>JL3 .CjLjjIj_>JI 4^,1 i ir-i 4j^jLitjj 
4jjJLi5 (_psl_iie_llj i Cj La J_i^a_L) 4 I a (J^sLta jjlaLiitjIj 9jLjJ^aj| 

OjLuoJI jj^/l [jJb 4x.jjiJ>J,l tfjbt 4jjL*jJI ^jLnll ^<uklj f I jj II Jj ir-iaoJ 
Jl>-jj cr^J •f*3r!-^^' CliKjIj i ii JJ^J J? duLjl ajlj i ntlj j^aj-it^M CjK jlj i n jl 
jj se i a 1 1 (j-^. dJa_>»J (jj-^-II i ii j ilitlj ^juijJul ^JlLa i4Jaj^ILL1 j j se < a 1 1 4j3 j3 
La^ , el j . a i >■ 1 1 4jjI_LII ^a^xJIj ' "'Ijj j .^.11 ^Ji. jG Jjtaj jlj-ijVj tLiialaJI 

.(^yjjjlj^j I OjLjLaJe-L.JI ^ LjLo-l JL>>J 
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Selenium: ^LmmJmJI 

d j toL>J1 £ JL& 4*tl frt jJLI ^ Ja^i i oil g j i ga II 5 JLtlu £_a 4_u_uLlLa «L>.j J_i a a se S 
' LJJ^3 ^"'^J ' flJe ' aU t_d^L*_u^M ^jji^. a^_i_ujJIj jj ' aJl (J-d-i ijr 3 43 Lai JLsej i bV 
iCjLjSjiaJI ^jjl ' a a S^LUsV 4jSLuLajjj^M 3j^>-^M Cjj-lqJI J ja i uJ (^^J 

j<s_c.jJLi j . jJ! . fljjVI jL^>- 4iajj/!^j (jj^l JjjjJa 4jjL«JI 3«!j_aJ! 

^L>.jJ! i ir-i SjiSLi i LlJ j~ • j i a CjLo! JlicILj/VI oJUfc 4i!jJa (j-a 

t_iLtu^|j i^^lj^jj^oJI JJJ ' alii jljjsj iOUu i^aJlj 4jjJ^/!j JaLtallj 
4-j_<_fl> w I c sUt-iolaJ! ( _ ;r 3 aLu-UJ 1 ntl JL>-JJ J ijjjj-a*]! JuJa <tcl_La Cj^LiLd! 
CjLj^jJLI £ J-A JL>- ^jj . <l < eaAllj JjjjjJIj ( jjjL»_lJ!j ( _^-al_t-ajJ! JuLLlLu_o c_t^)-a 

4 Ac Jj ' a >i 1 1 i^j>.m! JL>.| Lu_a_uj LstULa La^j aLj_u1_u^J! {£-1 



Nitrate: 

a < hLj^aJI CjIjIIjj ^ mi -iJljLi ^-La ji (31 (_>a) a j ) ' a 1 1 CjIjIIj j-jjjlj 

gj JLl^jQ t i_lL^t_l i(^j>.J)jIIlI1 ^Lul ijr 3 4_u3_fl>t l_»_a (^^tlaU aj | t aJI 

a J n 1 n^fl CjLcI i ir-i 1 ^11^" 1 11I j Jlj^/Ij (j^^jlj-"^' (j-a Li£.Lu^j Lujji^/! 

CjIjjjj j»^jJ^aVI CjLjjj-i^ £ *-^!- fl> (jr^ CT^JJ-"-^' '^^J-° (j^ 0 '->f^ IjjS 

4_cl_Lt-a (^jJs (^j>.^j-I1_L11 ^ Jl?-**( 1 n \ dJJjl^ . a^j 1 ntl£L11 jLjLal m i nj aj * aj ' aJI 

4_a_i£ CjI j I J l^g ^JJ^^^J "^5^^ a^j i n ir Lllj a^j t hLj^aJI ^JlLa t ljI^ojIo 
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6..iiAanJI CjIgjiJIg qLujuUI 



jJaj ij«JL«J! cjljHil! (jJaLLo ^jtl (j-o Ij i"i j iaI jls^/I cjIj-Ju^. ^1 

4(^J>.^IU jLU-ol^t ^H-U (J)J»aJI Cjl Ml (jt Aj mi jj-* 3 ^! J^.j-11 ' d ' ^Jlll 

»j i"i > jl 1 4_L-c_Ljv^-l-iJ I 4_uLl1I! SjLU 5 j i n^l jl (_gj_uSLJI Q-oinJl-i 

Iodine :4$mJI 

Ji. JLj j <Lj-jlaJ Ij 4_uLuijSLII '"'I c I 1 1 all 4-aL#]l j-i^sLlkJ! (j-o JL>.lj 

3 z) -5^ ' J aM^VLj ensitising i n -sJI J-JLt* Jj^. ^ 

. 4-j3lj^.j3jji!l 

CjLjjijV! jl iCjIj^ill JL>.!jj (jJaLLa ( _ ;r 3 (_£j-ilj J-j^-^ J ' a "*"-' 

ji^jI 3-L<_& I r JjJ! (j-o laa-l j lSj^j (<_A^^-") 

3j_u£ CjLl»£ l_La (jjalaej i ■■" 4jj^tjJI i . 'I ui£ VI (j-o Lclj.il tiJLui (jl Li^ 

Potash :giiLi$»JI 

^- Jj-j) jcj-uVIj i J j o i n**<ll j-t-al_t£. j Lajc j^IiLj^jJI 

J j i ■■ c jljj ^pJI JjJLsJ.1 jjt- j* pots S_jJ_jjl>JI ^IjVI Jl <ii~u ..I 

^> jir" i nl lil 1 1 jl>. JLt3 -^U i lt (jiLj^aJI jiU i n ash .cjLjLjJI jLojj j_l>JI 

a j3-> O^'jj jjiljjaJI ^\ Jii>-" i ill ^l "laLus'^Ll j .CjljHillj 

(_gj^iJI ^L>-jJlj q^jL^iJI 5x.l i ir-i (^yi sL^Utj j 'j-f^ A-uLlii-iSL!! cjIcLl^JI 

t_jL2jJlj i "'I « ■ i aJlj CjL»^j_iJilj 4jJj|jIUjl 4_ol JjlII CjLcLu^JI iQ^UIj 
CjLlLiC jl j i a 12I JLcL-u-o (JysLn^ I i eaj| i_yu\2 ^jJI J 0 »" i nj j t <_JaJ I J 

.^^j_UVIj a^j i n ir Lll t _^ i a^iir"i i uLl cLt-al_>JI j J < all 
' JJ"* - ' all ^l^-l I t. ilr t ijr 3 Jl>. («L>.^Lot £ya JL>.lj j^oLj^ill) a t nLjj^Jlj 
w I C ^^^Lj_Lu_uJIj A^_j_La^jVI j^-a^VI ^ji^-J ij-t-aLutJl IjL^tJ-a 



220 



i>Lj_a ( _ T ^ ^ j_ljj/Ljj_i (j-a L$-l La jj (j^Ltl! dJJfc (JijtoJJ i LC-lUj J I ■ i olfl-ll 
j— a w 1 C J ict_(_L*_a (_Sjj_Lb j^t_J! £ La j^r u > J ijL^_J ^^jJI fiLLa_r»o 4-JjL>. 
CjLjJjj£j Jjj^K ^^Lal 4^L>J! (jJaLii! SjjLiJ! 4_l>-^Jjjj>J! jj i ajJI 

jjjsj ■ 2 j \l , ^."al sLa_i« CjI j '-. ' ' "IjlJ ^ Cr^' Ajji.n ir, Ltlj < .iLjaoJl 

j^clI! JiLa i4ii2l! jLx_J! ji <b>JUl Cjlj-iitxJI oL<_a i j I I (_pLjo-J! jjLi^a 

.Call 

Diatomite : (Shi W„H ball 

^Jl . . j^j>Jj-jSLI1j icLj_aojL)jJI cLLtiaJI L^_La icLilH^t_a »1 a < nf c_uLaajLljJJ 
jj_a cL^oLj <_ i i iiljj (j^. 3jo£jlil ^-uLU Kjlj i nil (j-a OjLaajLjjJI l_i£jlu J 
' j * ■ a II cLjlJL) d j i n j 1 j mi CjLaaJjLi.3 ^yja £j\ r i u II jj-a 4_iIJ_a i_isVT ^c^IjJj 
3_jj_Aj^LJI 4_jj^s_JI CjLjLiJJI (j-a iicj_aj^a ^^Jt Lgjl j Jls. CjLaajLjJIj 
4_i^aaJI mJjjoj ij^clII tfLus ji 4jJjlII tfLJLl ^jjs ^ uj] t_JLaJaJLi 43jjj(Jil 
<_sL>JI OuLaajLjjJIj .^JjLp (jjjia 70 ^1 40 ^ OuLajjLjjJI (j^a S-UlSLLI 
4_usLt_u-a jil^tj ' I LLa£LIj I *j J la rt ijr 3 j J oil tlaJI d i mi" *l_Ua_u 3_}La 

4_>JLj^5 S^La (j-Aj .«La L^_ijj i— al » i>i I Sii^Li i>°l * "*" " I (j-^- SjJlSJI L$Jj 

i ir-i ( _ T ^ Ot-jLaajLj jJI ^ jLjjr " i n_l j t_JJ i^J-llj SjjjjJIj Sjlj^cJLI JjL*^ 
CjLijj mi Uj £ L^I j_oJI >-j-La c j j j < i"i tl ol Lalseli i ■■ aj j*\ i ntl j O-LaLujJI 
^> JLa- " i n_i La^ 4-i-jJa tl ClLcl Li-a llj JjjIUJI CjLrtllaj «LuJjtil CjjjjJIj 
(^LJklj CjL>.^L\IIj j-jj-uI j-LI 'Lila »~j (_L-j.lj.lklj (jlj^^M la p 1 OjLajjLjjJI 
C^LajpLjjJI ^ JLir" i SgclxLaJI jjjl jlllj JaLtallj CjLj_ojJI 4cLu^s 

(jSLaJLl (j-*J ^jfj L^a£ (J-t-al (j-* ^° CluLaajLjJI .CjljLiJI ^ J S *" (^^3 

|_Ljj^>. jjj '."'j j ' =LajJLaJI CjLtajjJ,! ( _ T 3 sLUaAitlI.1 sLs-^HI 'l^.jJ q\ 
i ( nlj^JI jj^ij (^yj^LilJI ' t-A>JI (^j^ duLaajLljJI d'C j a i o t. . i "lj)j (jJ^^ 
. 4jj^tj i < "IjJ ^ m i "jail J LtajtJI (j^ 3 4^j)jJtXI 

sulfur & Pyrit: (ifajljNJtj) tiiU^^II 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



CjLcLu^i]! ( _ ;r 3 4 t\ i ii jojti jjUjlj dLuj^jSLI! (jia^Ls. (jl till j £j>.j_oj h_£jj>.Li jl 
3Jl_j_jlj CjIj-iaj JLiIjl^.^ (J-oLc fUt>\ ( __)Ja_oL>J1 IjLA (jl Juj-ij i 4_u Lui_jSLJ 1 

.(Jj^Vl Sue I u^ajl cliljUJIj 
(Jj^-j-Jlj ^[ n i nil j CjLcI i ir-i ( _ ;r 3 Ojj-jSLI! J j i n^i J nl i n_i J 

(JjJLllj CjLjjJIj isLuJUiil OLc Lu^allj ja^till CjLaHlaj iL-OJ-aJ IJ JUJLr»Jlj 

i_gjJ! i."i i g i nVlj iSjLUaJI 3 jj Mittlj 3jj_<it>J! cjIjluIIj > Ul LaXlj 1 '.^»tl 

.. jJt '/ 40 ^jlc ^^bej) ^Li^VLl jjtb V 

1 1 j * " t_jj_2JI_i jl (j-L^lj-J! cjLt^a jii^. 4jL-LjiaJI ojj-jSL!I j 

(J^e-a 4_Li.LjJ! 4_ujj_jSLI! i>LlU LiLo* I (_)-><-> J J a la II ( _ ;r 3 Ojj-jSLI! JL>. jj <^p- 

.ouj-jSLLI 4loL>. ^jjs-I ^jLujsj (jjijjJ! jl ojj-jSLI! 3j^SLa 3jj_ij>J! jL*j>.^/I 

^" , ,. T 1 LjJLjlII j^ej-aJLi 3j^>.^X1 i, i \ \"\ L>.Lul i. 1 1 nlj^JI o JLA jit^lj ".'^J 
(jl JLljJ i£_Ltl jl i . |^J-ir '^i tl £±tt (j-a 4ii.ljGll JjSLII Jji^ 

Anearolic 3_u^jjLjVI Ljj^SLJI JoLiiil jljjl^. (jjSi ji^ jj^J Qjj j^ll 

••L$b -LH" ^J'^J -Bacteria 

j j i a Ojj-jSLI! i " ' LS ■ Ls (4£jia 4j>.jJ 175) (j^jr i nil p-lJtl iJL>--^| 

»lj j 2 ta i "lj J ^ ta ■ tt ^1 Cjjj-jSLII J^Jj '(f 115 ojL^aj! 

. uLa j * ' ea U 

(j^SLlLi • Lj^J <■ ■ i^sjJI (JLuIj-j-lJI 4 i \ j i4_ujm_a 3JL) SJlJuj 4^j-La <xlc 

04-j!j-LiI!j . Ll2j LoJii^. i jj jl>. A 46 , 6 j gj^ 7.53 , 4 (j_a LuLuij^ 
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J-3 U>^J CL^-p- i3jL>- 4_uJjla (JjJUco J^-tJ 



Phosphorous :j$inUV 

i4_3ljj>. dJJj 0-iL£j i u a^La Jij^?e_4_i c-ufcJ-II ^1 tjJ-«-o Jj^tJ ^jt 

- d - uj ail ^-l^JLc (^^IL>»j 

icULuL>. edl_LA (jl VI . . 3l_o* JUtJ (j-* (ji^^lJj ' I CjI i rU ^jja juV ,jL^ 

CjLjLjJJI ^paj i tU V (jjU-a 4LlA JL>*jj 4jV tillj L<jlj * <Lfc_u_L_11 ^ 

i"A A , ,.j A tl t J_j^tt_TiJ (J^>.J_ILl1 jj-* d c ^ * t^aAJ J_iV tjL£^ Lt-A 4 ^IaIiVI 

^LajV 4-ijLfl-tJu 0-aJI CjI i us >lXI 4_cl_ Ll^3 duL£^ LLa ^ > ^ 1 t <aj ^ I CjLi_cJ1 

i _ T 5 4j^HJ1 jj-* ^ •""**' ' | ^c-a^I (j-* ^ i - Jl> "^ ^jt O-u 4jV dJJ!i . 4_jj^j_l^j 

(^pajju ^qJ Loj i4_ijILll 5_ij_u^j>. (J-^lSLlu dJUjU j ^_u_uLjj_J1 ^-^J 12 J 

3 Jl_*_i JJ ^ uiJ-dJl (jj-Lc- iS^^^^ jLo-uiil 3j-l.i£^ j_i _} ^jj-L^ J-ua3eJg 

Li^ i^cl-tJI ij^j hc-L^l 1 '"'I d - --j all a 1 JLseau-u 1 (j-* "2 
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6..iiAanJI CjIgjiJIg qLujuUI 



4-1^,1 i in CjLoI jitjjj/l Al jli Jj o i ."ill ^3 a i ujjJI CjLal Jiitloj/I c-uLsjj 
4_jjLo_l£LJI ' lil *~ ^ * Lta llj 1 a II jj A , , j A tl 4_cl_u-£3 (JlLa i^jj>.t ^ aXLse rt 

jj-* 0 1 j o ^ j ^ Lajj d laa A 1 1 4_jj_c^1j ^jlj^>JI * <j la 1 la ^JJJ^ ' ug-^-ll 

jj A , , j A tl j\ jj ^ , ,.j a 4£Lu_*_u 4 _J_<a_3fc_J 4_jJL*JI (jljJs^M ^£ A , ,jAt1 

fiL_j_jj_i_uj-J1 j j sc LgaJI IjjLjj i«LjjL_tJl j j sc l^JI ^Jj-il p ^* A 4jj_)Lj 

(2>^l-*l (jr^" J^L*J-"J^(1 J^fcTn-uJ d)Lui£L) OjLjLj^M -i^>-J j-uaHSj J i^J^tliJJj 

fiL_j_LojJ 1 jj se-LfaJ lj Jj U, 1j (^j-j_>J 1 j^?e_>J 1 Cj 1 3 Jq ^j-U JL>. 1 ^Hj pj 

jjj>. ( _ ;r 3 4L^Ja Cjljlli ( _ ;r 3 4-"j£!jjJJ 4j^e_JI jj-JaJI 

. d j"l A , ,,j'a j^iej^s Cj^LUaAJLi flLtaJtXI 4jj_l>JI j^se-LaJ I dllju 

i r~i " <i"i j<sj ( .ill i>Lill 4 l~i miIj-i 4jjLJI jjiej-aJI 

( _ ;r 3 qjs Jot" i ii j j i_)l JljJ i4jjjjjjjJI /~il aqlaJI ^1 4jjjJI 

^jJL^j . . iJu jj " i ii j w "A" *i s^LlLa iSjL^j ^Li 3jj^ IjiSLdij , ^ I . a~ , „ 1 1 

.^^VllII ^jjinllSDI . "il A. ,j"a gj ^ '/90 -60 (jlr 3^Lc ijjUelll i-il A. ,jAll CjLali. 



Abrasive Minerals: 2^mJI ~8-W 

j I -r"U I j bela Jl»j jf SjtjxlaJI JL>. jj Lt£ Salc^aJI jljll ilA m* i .il 



Jl-Lc 4 — l«— L - i (j_o -Sj^>-i L^-L^a-JLJ (j I C^jjj i,pajJL!l I J^J 4-1^,1 i ir-i 

Jljp-jJ i4_i-al i ii II 3il£LU <L«.lxtaU O-llj jjlj i«Luj<_a ,p3lj^.i ( _ ;r 3 LgJI <t" i »l 
j_lJJIj <j1_»J,l 2 «^jJaJI (jl .. L*Ji^>.ij 4jijL>JI jljll <_J-lo! (jj/U.1 

.^jjj^alll jjljj (Jj^ jljll JSL! (^^LjiVI 

jj-a £_Lt-£a_i j t4-0-^l * ' ga ll £e_j_L?tlJ1 _}l ^a-a p Lag ] (j-* J^>«lj ^ JlJj^ojj I j 
i. i mi-»JI SjLJojj dJj£LIIj Kjlj i nil '.Jila iSj^axU sLi^ii.jJI jl _ail (jjo ■ l-^jl^ 
'.(jJLUI jxjl\ (Jr l^. J^LilJI (<Cb d^oa. (jjj^SLII cr^ 
? 1*1 2+ ,yi li] = <il 3+2 ] fj* 
^jJLt-a jji^ d La i ^oj ^* i a * j t^r jl**-**<ll Ltiaji Sjla a i ^ c I * < all ^ JUj^oSLJIj 
Jljjj^j . (35-^ i n a CjLi_j_o* ^J*C mi mj-^- ^j^£ljJ i iJ3 _ij-^SLI I ^jj-flJI ^ L_u^o_lJ I 
2_j^L_i-£3 ^jjij^-jJI JLuj^Llj iijJ^SLIlj jj-u^Ij^jJI (j-* ' La j ^ (j-* ^* ' a * 03j_9-^\ 
(jjiUI 4j^L»^5j 7 L&jljJLa (^Jl OjjSLII 2;.M i." 1 1 iU-3 I jl 20 (^Jl^tj jJl2j 
. 2_j£.j_J| <_ i i n-»- 42 ^1 36 ^jIjjj LiijIjJLa Cr^' 
t^-j-L-^TiJI oLaLi. <j_a 2 J'j;^ 11 ^l>iVl Lai kjiinll £^ajVl ^ dUj 
L-4JJJ . iOujL>JIj (_£j_aVlj j» jjjjSLIIj (j-uLtl *■ L^ILl^Lj^s "-4-UJJ <_ i i iit-l 

^ J I H ^MjJI (J/^ 3-tJ1 ^jjjLLI (_^-£3 . lIUj^ ^^jJ-ajJI J^?E_>JI ^JL^-**( I ill 

Q5UI «(j;.>>Jl <j-uLUj (j- J Li5i>^-'0 -5>^^l ujUI j-A^JI ^ t^ln'miU 

.dj^JaJI ^ cULa. ^^lc JL>-jj L-ifcM^j (clij^jJI) 
.cCu^Xjus ^ ajJ^Lyz (jjLt.1 3 ! 2 ^1 ^jjJl^l Ju 1 ,i<? j! j»jjjjSLII Lai 

Jl^sL^ (_gjl_aj 4_ijJj ' al a ui J-^ ^ji^TJI J m~ 1 mUj 4-i-a (_gjL«JI £ji]lj 

it <_il^j>JI d j i nl J-uj Cj Ijij mi i a (jj^ t — ) lj^ J (j-* LJL^-^ J i C~' J SjLc 

(j^s cLxj^SLII jLtcjv^/I ^Ijjij .^Lyajj JSL<Iu (^rLc (jujl 1 n a ^ (ft r" 

J J " ' a ^ a o' oljij 2 a I A ,*. Cjj^LJIj j j a 1 ^jjjSLII 

' _ 1 1 jj ^ ' aa 1 1 3j-*IoLi_a j^Llu 3_}Lc ^ Jljj^SLIIj . (^La_>JI ^ S) j-a^>>i Cj ^LjJIj 
.OjLiLuj/ <j\LLii!l Jila 1 Kjlj 1 nil 4j>-j->- i"iIIj ij»^Lla^J^/Li 'LjiiJI 4_ujijtil 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



\ 3 1 m" i n U liJJj (jl VI 1 2 a b se a £jjjl (jlr J-&J iOujL>JI ^<u 
3 ^ (j_)J_UVl ^iiuM La I Aj j *J i(_£ J_]JL>JI di_)jL>JI £jj (j_a 4j3 _A ^t-L Lr e T jl 
(j-a J-fJ-^ (_y-3 i_3o-!La (jjSLa iiJlujL>JI (jl (j-a (O-^-J-II cr^J • ^(^ ' <J-") ^ 
jj a: < ^ 1 1 ojut ^^.3 i>J)j^>.j jJiLJI (j_a =LjT VI i." i i ii i"illj (j ih ill jjie-i^5 ^jj-il 

(3 ^" 1 "J i-fll^ jr^J-^ 

Gemstones Urf jll -9-tai 

La->j_3 4_Ljj_JI (jj)l_«_aj 4_LujIlII jjLtll <j-(_l j-J-4-i (jl Lufc (j i uJej i u U (j-a 

(j o i <Vn L^jV i t _ J3 _L«_t.l (_y3 JjsjI/I 'l-yj-!! (jJ)L«-a ojl£ 
i jJLill j_lCJ jJLUI J a i"i" L^jV (jJ)L«_a L&l m a i iij . 4_LjjJLI LgjiLal JLjr" i nl sLiaJLc. 
4_LL«IiJI (jjLtil ■ ta a] J 1 ^* J ij»L«JI afr^a-all t-jjJsl (jJ-«-a L)Vj 

j I c j I j A j tl<* ^LojjI (jjijjj . I_a>j_i£. (jj-5 <j-U^LiJlj ^ LtaAJIj jJI (ji^. 

1 1 j j I ** ^<u-uVI I jut (jj^joj d n i nL>JI (JjsI^jlII ( _ ;r A L^jj jjj L&jl » i uf 

dlajil) (jl li^p- i Ltjl » i ii? 4jjslj_aj I j~ i j 3 JoJLr»«j (^ (jjjLill (Ji. JuJ dl! 
1 4 Lxxll I (jJ)L»Jil (j-lb (_£jj>.| d j n i n" i-l!LLa>j . I j~ i j 3 JjJljo I a i nLa. IjJ-i 
(jl (0-C.j id I j j ill (jJ)L«JlLi 'j .^.^11 cLLutlll (jJ>mLi 'j i a S t 1 i ajgjeJj 
(jJ)L«H j_uiljj .ojSjJI CjI j) (_y3 !>Luj LijiJ(-aj LLuij LlJJt-a j j"hj ^»l_La (j-G^vLJI 
(jjj) d j I ii-iVI I j* tl -» ^ (jr -Aj I Luallj (_psLaj>.^L! £LlIL«JI Lg-LajLiaj 4LujJI 

^l_LajjVlj ^jjj)jjJlj j^jjjbjjVlj (j^j^vLJIj i_ut jJI '-(jyj* «d-L±i!l (jjLuilj u '1 1 1 ii 

(j^a I i a" (_,lc.l 0- s ' J> - a Q^*.' J f^-^L)-" 0' 1 -3 w J>«-''' (j^J • f -W-'rHJ-" J 

.5j;LaiiJI (jj)L«II (j^s j-ujij V L$j! VI h>g>Ll!I 
(Jj^jJI j Jlj*.j_>3-!I j ^jjaLjJI j (j^UI "-(^43 Sj^Ls^UI 3-y>" o- s ' J> - 0 

. Lai i ir-il sL^JT L^-La Jiicjlj 1 Lajjja jLajv^/l Jlj£. Jj3 (jLi^uVI (jl I » 1. 1 (j-aj 
jj se-L^aJJ d 1 11 tJLoj jLjI (j-a <=L_t^ L-3 4_jJLJ (j-^'C i ntl (jL_ujVI (Jlj-i Vj 

(_ylll ij^t^Jlj jJe^aJI CjLla (jiuijj l_La3 j_uSL!I 4jjLjuVI jda j_aIjj>JIj 

(jjjLil (jjjLj j . jL>.l (jjj-j olj (jjJ (j-a *(_ 3 -<j' VI L&j_lc (j^. Laj_Laj V 

(La-i "■!-) 4jjL«js (jjs 3j)Lc jojj^LII j^tr»JI ^jJr" 1 n_l j . jL*j>.^I dJJj Sjsjia 
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Jlj^aJlj ^la all j (^^aacaJLj (jL^u^M 4JjLuj j<u .J-uu*. JSLlu jl 4-0>L>.j (_£ j j_lC 

(jl^ jJUj . (jl i n-»JI i_jLsjj i jlJlI! (JjsLjI ^1 Jj-aj (jl (_)-La Jj'C iVitlj j^uaJLUIj 

«L9Jlj i ii X-A 4-a^U a jj>.Ij «L>.j (J^ (j-u t ^a^LtaAJ I ^Ltiu (j»a ^J-i 

(jjjJ-J-H (j_o g- j U~i i ii_i La f_j ir-i^l (_,to»_i (jl j<uj£LII jjt^ti) ^ i i n"n (_^J '<1>^J 

-2500 ic j^uj jjJj ' " I ,' (Cjiall (jjLtl)! (j-a L^5 jJs Jj i IjLjiia 

g-la (^la. 3JLl3jJ! 4-iJ 3000 
(jjl (jJfUl ^Lbej La j^JI ^LbsJ ^La <_>uLU j^lC. (_Jjji.V! y>S\ La! 

(jl (^JLc: 1912 ^Lc ^ i^jd! iJ^Ij-lIILi 3-ajj£LJ! ^Lpj .*Li^ 

j_Aa_>J1 (j_a ■ Lalj J-2.ll j » ( u -il-ij- 1 J uial 1 ) ^Ij^r a ^HjLa LJL^- 1 

lLijjIj^ *j ui c L^_ijj 3jLj>.j_ij Jolj-iilLa . L^jI j Sj_itjj>J! (jjj SjLjjj 

^Lajj-SLI! jL«-Vl J!j3 .}iia JojjIjJs 5G>Ij L^jjj (_£>>•' ^ 4-La j^l^l 
^J_£ «La_iJL9 cLujj'C uuj uj 4_uj-Cj 4_j_LuV 4_jJljj»cI C)l j a i uJJ pi < a (J_aj=*j 
d * , ^ ^Jjlju Cj I j^kaja- a 1 1 lj* * . ^»^t ^LaAjti! J_aL>. JL^Ij i^cjjLlII 

:4_u^aj (J- 4 *^ ijr^ ^l-^jLLa (^^Jj La_i£j . 4_a_ij^ 1jL^tj>.i (j^aSLHj 

Cj jJsLjJIj . 4_al_«^»J! ^ J (jjj ( _ ;r 3 q\£ La el I . '^.'atj j_aj>.^! <t_La '.Cjj^LJ! 

i3j-a_t-£aJ1 JUJUlo ((^y^I^JI) (j n i n i cLLa Lc^oj * 0^3^) J " ' 

. Lc I » a i a JlJu I (_gj LtL>J I j 

t(j-tJr i n"itLl cL^ojIjJ j-A^>* ^-Aj ^^^JJ-^' (j n i n l j '.Cj^sLlJ! j^?ej>. 

.(j^U! d j Mi/a, 

SjLC (jjj Jj_ajJI (j^ SjLsJj *J_J^ CiiuuJI Jl^J j Lcaa. V I iJj-o-j : Jlj_ajJ! 

. «^-lLtiuj_al_A)) ((tiuj^j-ol » ^j?e_La ^3 (jLllal 

d i mm! (jr^" tj^ 3-1^1 ^JuLLa ^-Aj i(j^i_u_u J^=^>« * d j a i ii I j 

.j_a^.Vl Oj^LJI 

d ♦ i 4—1^ mi" jl i«Ll (j^aJ V I j~i a ^Jt La L^_Laj : (j^aSLJLu_aJ I Ji_u_uL^i 
(_£LLljt_j^ . n a uJ| (j-Ajt^ 1 i"i a j-JlC ^Jt La L^_Laj . 0-iiu-a_>JL^ 4i_Laj>. d jlx ■ 1 
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Lo duLA^ ij-tiaj>.^M (^j-<jj>J1j ij-<jj>.^1j ^j_LJ1j a Vlj (_^a_u^1 La 4jjJ 

^ A j~ 1 1 ^jjJI joJLkJI ^1 I J u i <ia JaUJI I jut ^1 j la ill ^ ui£ ^/l la 
CjIj^Li JSLjI/ (ji^. J-^J ^} LojL-u Oj^i -ijj i^jJI 

j * J_iJL>J!j i 11 if Lll CjI£LlLu_u (j-* 3 LuLui_j^ JL>.j-sjJ1 i_£j-u j t » Ij-flJ QJ 

.LUIj-jii 190 

<j-a g-1 m < o (j-* LSj- 4 -^^ (>;r J-ujLiJl jjj-LdJl J-p-*J '.jjij-tiJI 

, 4 _^jJ1j jLjjLjlIJI J^ulJ 

3_oJlj>. Ltjjjj i3_ujiJiJi.! ol^iil ^L*J! JSLi^il LUsljjtitJ dilj 

CjL^Llo.! 4_uJLnil CjljjiUtj CjLaLiJI w flS[j (_f JLa (jJ! (jSLIj . .(jL-oJ^I 
4j I 1*11 J CjJJLkjj i(Jj_>J! 'j-i-"^ J^-"' 'J' J-" 1 L ^-'- 3 ^ N .' ' " " 4jj Miitl 
4_ujjti! CjLaLiJ! j.}Luaji (j I oJt>d L)*5* , L'1I <j-° c5i>^ ' ^ 'j* J *" '^^J 

(j^j^>.| dJLukj iS^jLoJ! LaLc (j< 1 11 <i -»JI SjH^ j-^' w (jJ j«JL«JI 

i4_Lj^la ^LaV (jj-^J l_3^j_u 4_uJm_LI S^jilJI Jij1^_a (j] iLULis-o Ltj 

j>LJI 5—2—1 1 1 ,1 II cjVjulII (j-c: S-sLjj Sajllll 4jIUJI t_jj^>JI 

CjLjj" 1 11 a (^^J ^j-lK 1 nil ( _ ;r 3 SjLjjJI (j! LJL>. ^ j 1 I j . 4_usl_Lllj 4jsji2im 

LajJalj i-iJj-lj (j! JjV «QJLu^U! l£j^alj LlSjj^Ij Lu-uT CjIjLoJ 4 uujd,\ 
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■jluulll oj>±5 (ji 6..ijAanJI CilgjjJI 



cIjVjljlI! oLlj Lu^jjiil I ilj . 2000 ^Lc >AjJ! <j_a u>iV 6 . 5 ^Jl j-i2j 
l_L«-3jj iLajus-j SllSLjj^iVI SjlxjlU cjLjVjJ! ->><i!l liJ^Lglx^V 4_JL>JI 

igjj i ,i a ^Jl 2000 aLc ^ J'-^ 1 ^jja-^l JjjJI Jj-aJ! tlI>L^l< J /l JjUus 

-^-.j 2000 ^Lc ^o-1^Lj suLa Jjuk ^Xj^-aVl J>j-<itl dJ}L^L-u! 

i^LJI 4jjj<-a 3j_a (j-U^lj 4_uJL«Jk! Cjljjillj CjLaLiJI (jja (_gj 1 1 ntl ^LoVI 

^(juji^mi^^o Ujo> j so^ai cjbVaJi os^-L^i 1970 ^Lc 

^LLiI */2lj jJ^j_1jJ! ^Lul (j-o */24 j (j^La—lJ! ^Lul (j-a /30j ^j-jj-WI 

4_uJ_«ll CjLaLJJI ,j-a Sj-o-^l LaLc (jrU^LiJI J^Li. I j^N j" ' "I O^J tS? l (0-="J' 
. QljjLlII siJLi juLa £-a^>-l j«JL«JI d'Cl < j"inl L<va JjjSjJIj 
OJUjJ 4j*_uj 3jUJL>. jjLua^a _i LsejI (j-a (j^sLLa V 4jLs (j-djLiill JjLjj £-aj 

: J>a V! 

.^l ^ ' f .nVI lULJuIII juIJj - I 

.3^>.jJlI! 4iU!^I! oLoliJ! J}UlL<-uI ^ic ^.x ,~,n ^jJI jLt-^Vl -2 
.diLoL>J! *L>JL«_aj i^lj^jr" ( nVI JjLj/j ( _ ;r a ( _ ;T jv^Ja-cSLlJ I ^jJ£<JI -3 
.1jtl\ j 3 lj 2 ^ Jjn'fmU ^ L-JkJI !^£l juljjUl oVL»i>.l (jV ? I 
CjVjLj_a LgJLa iSJljJlC JjsI^C jLpcVI lJ £ jo-lj (j! JjV CjVL*Io.V! liUjj 

(^yjj-^Jjjilll ^jl2jJI (j£.Lii}j <tM j~ , „VI S^LjjJIj n_g.aL -v.aVI j_«_Lll 

4_aL>JI CjLLi-al ^aJ. I * j ^ A j-jjLj i_£JLa lj-o*i *J ijJU_aJ1j Cjlj-jJLLa 
4_ij» ir-i (j-a JUjj (J- 0 !^^ 1 *l I J«j -i a. J n_gjLi Via VI <"j i d --tl , ^11 

I jut cJ^'j' (jU«tl (^yjjjjd!! ^LuVI (_>uL<j/I (jlr ^^-ull j j '"itl 

(jLa 1968 j»Lc diljjjuu (jjjL^uI (Jjjl>>J! I jut (j^ 1 ~ * '^"jj 

I 't ^LULu^-VI 

4 Ac i. ,IU11 J ^juuiJI jl VI (LaLcl20 -70 ,j_a L^IJJl^l j^c) 

jj^a a J j Lea j (jLa L-iJ-LtaJI j _ s J3 4-3 Lai Jl^t "i i ul 4_«-3j ^1 i h"I £La_Lj_i 

j 'I L*a.jq ' ** i fl 1 **' 3> I I -i i^^^LlLuJI dJJj^j t L> .ise mi tjj'C j ( n oLJaLjIo^VI 

L,LlJI 

i>L>.T j? ^L>.Lc jjl l( «JL«JI 4jvIjj l^jjj/ <_JlL=JI ^ ajlj^JI (JjLLo ^LaLiJI 
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6..iiAanJI CjIgjiJIg qIuuIII 



j-jc-iaJI 4_Ll£ J>4 + " t ul (jJI f^fcil! !M j 2j i ,i a i aLtaU 4jL$j ojSij Jl3 j 

^j-o I j j a L-4-1 j-t-aLt^ *^ ^"i^t * L« ( _^-£3^Lrtlj_u1j (^_»-a £jb j_o ijr s i L$J^ 

JLpJI LijLiJa OJ^ ^ ^ JU_o-V! I jufcj .3alUll j.i 4jjj jj^sLlc. 

I JUt ,_3_L>>J La . CjljJLi!! (j^5^Lie_uj/!j j^j^sj CjLaLiJI =L>JL«-a ^IjjiJ 

JSLa la-UjtU iTjLaLiJ! ^ 4^L*-a fj] jJsoj ^ ^ j i ,i a L-SjLgJ! 

,j_a (jJa 8 '.(j-Lc (jJ>I^>«J JLii! J J i . . i (j-Lc i^jLj J-itj-a u? 1 <j-° O^ 3 ^^a 
(jjs Laljj>. 32 ^_uLl_uJ1 ( j_a ^tj^>- jlj^ 540 i JU J_>JI (j_a jjja 5 

I , 8 jcj 4 ( jjjL?c_l11 ( j_a CjLa1jj>. jlj^ 9 J ^ JoLall jj_a La!jj>. jlj^ I 5 i^J)j£LI! 

. ^j-£3 l_t-£5jJ I jj_a ^ lj^>* ^ 

^1 oA9 l£>*^ *Lp-L> dJLLaj iJjJ! jL*jI ^^.l (jjs <Lo.Lj dllJ 

aj ui-2j| Cj^>«J La (^Jl (J_La3 (jlsj^M ^-La-m (j_a J_«_ll jjLo-cl Cr^~ Lh?^-*-^' 
jLsl-J! ^1 s j^sJJ! j_o>j itfUoVI dilj) ^ (JjJLi (j^tla ^<u iLgjIj) 3 u^j^l 
jLLaj sLojJLs. (jVI CxJe i ir-il jLa-JI ^La CjLaL>.j i L^jLtj^j di\ Ll-ljJ |j 

4-uJ.kjU Cj!jjj_U! Cj LJa Llo* ! 4j>JL»Jk s^a^tU! (^^Lla jj>.|j .j-u^^^Lc j»La_ut! 
SjjJ) (_£j^>.| 3j_jj L$JL>.J)!j 3j)j^>J! (j_a 3 'I flj i u VI SjlLcLl ^LalutVI jjt 

>i£l tu!j-La ,_L=e_a Sjjj J"af tijljji J}b.y Jj! jlJI itil^L^uVI 

clcjalj) I -i a Jji (j-Lc-J njLSLa^l j J aj 2 J c I * i a II CjLal Jij-" i .iVI 3jjj 
CjIjj-lI! jjL-aJ «Lxj! ijJLLa> UJ^-" Sj-ml^ jijlalill j-a jjjjJaJI ( _ ;T 1^. Lls-^JoJSwlJI 

. LajJ) s Loj^VI 4j>-jJ) (jJI S_uJL«I! 

.iuXLuJI ^Qj^fl j^l^-a pjfc! 17-13 JlSL<i^1 jtib^jj 



2J2 



tji^ SjLslj jl SjaJL>. A^jula (jj JLkjJI jj-ujJ 

3_ljjjlJ! 5jl Co — tt j <LujjJI iLo^Ls i3_ujjlII Su^I 

j-Lill i^XA ^aisell i ol^ <."'U**<< iilj jjjjL^-JI CjL«L>. ^^ji^. 
J j aJI ^.3 3_«-jU3 dJJi 0 1 r J-frlj mi II j t^j-SJJI 

^ya , U , ,;J^>JLj jL*->JI ( _ ;r Usljl ^f* la ' "l'*»_j 

- 1 j se iaJlj »l m i ii 3j-jjj>. (jy^J i i _ ;y Jj-JLll £jjjl 

.. I U! (JL-^>- (Jj-U^lj-U (jy^J l4jJ_l^lJ,l «U^J_«iJI 

dJJjl£ . 1_j_iLLjjj_4-> C^jvj^e^I a a ta * a (j^J Mj-*-^ 
mi II filj-3c-LaJl ^J—^- 1 <- ' ifrJ-ll ^j^r**< i ill 
j«JL«JI ( _ ;r 3 4J 4_ujJljij 4_Laj^>. Jjl O-h-Usjj 2jj i aJ I 
^jvl_La jj-^ 3 ' ^ c— ufcjJI t nl j cLt£.1j»aJI (j-oj 

» lJ-«-U tillaVI (JLo* Q^\-L l ^jl\ ^J"**"**' ( II Ij 

JJ Ir^l » tl J^L>. aJ-t—l Loj l(jl_Oj|J_II (j-oj (J-J-iJI 

i ir-ij JLJJL>JI i^j^>- Oul^j . . 4_lo^L<j/ V I 
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6..iiAanJI CjIgjiJIg qIuuUI 



^£ ^cj . iJ3 -o^Li_u'^ 1 Jl^jlII ^J^lS 4(j_aJ-J1j aLuJI 4_j ' lmI La (j-o jj_a 4jL*H_La 

^Lc 43}b.j ^uL^^ (dJ)!jJJ! jlj^l) jjJjJI (J^l*. ^jiLJI i ^.^jj 

( _ ;r jJI is\_La^L<j/VI LuLuja^ j i tKJ CjljjjjJI <LalaXa (jrAj '^i- 5 -^- 0 '067 
f. LjJLkJI (Jjl-u lill j£ . (^jjlII jjJaaJI ( _ ;r 3 Jlj J->J! j*l-' , <J ("s^*-" 1 J-^' ' J !~ *" 
.4_lo^L<j/V! j j . ^> » 1 1 JjIjI J_La (jjjjilllj 4_uJiJiil CjLaLiJ! j^j <_J vjlII 
dJJj jj^LJLj cLuJjiJJ Lgjljjlb 4_tic sLujjlI! (ji i_dJ j ( _ ;r L«-a 

CjLaLiJIj Cjljijil! dJJj Cjljj-ia jJjlj Li-u& j ^1 (j^e-ij • • ^ Jiil! J-La Cj ! ! 

CjIjjJLI! lLLLj j<ukl 5>^-i (j-^ '- '**•„' M \jJt t_j£ iiuJL>J! j i a SJ i ■ 

I oj>^ (jLuiVI c^* 3 ^ 
Jlj!jJLj <Q_u3_a1 <^-^lj i^jL-uj^U LoLa juJlj>J! ^jL^ . . I jla LLaoj (jy^*- ^ 

j'^'l 3j jJ! j .^-wt s 1 1 1 j . ^j.a L$£. J-tJJ jj ' a * II JJuu jQ-Cj-J * jlj-LsLi 
i a j I (_L£ JLcLuj ij» J_2j (_L£ <_i i a c ijj-i (*-^ J-JJl->JI (j! VI . . « Liiill 

j ' J-Lall Lai Jl^-**i ( nl jo-a^M *J LgajdtXI jo-a^Ls .* ij* "<i\\ ^Jl^j (jjjLjJLaj 

JjJLa^s ■ ^"J** - a ^jitj JjI JuJI OJLA (jl VI j^^jJI JLjJLkU JjI Jj J^J-J ("-^-J-^ 
a mi c_J-t-aJI jjja 3 JUJjlII ^1 ^o-i V I La-u-i i JLi J_>JI ^1 Jl^-**( < nl (^palj-C 1 (j-a 
. . . I »l i<" i VLtcjs ^JLj V Lajs i LgjLal JLa-" . J Lc J-i3j 
JUJ_>JI (»Li- '"'I j lal jj. I (j-a 4j (JjjLi V LiJa^aj 4_ujjlII JjjJI ditlajj 

njLilaVI (j-u^La i_aVI Sj_<iuc (j^s ji£ I LJL>- 5>sl jiil cjLiLuJ! i_ < i n~>- j-Lu 

CjVLa-bvl (^1 4jL^LS_lil j-J-C Cjl_aa-L*_tlj i4j^jJsjj>JI JutljjiJI j j lujj 
^jjlII (jla^JI ^1 ' ^J' -" 1 " i4jjjjlII j^LJI (jjs jJlC '4_Ju aj i ■■ a 

(J_aJ_a ^JaLx^! J_Lt-£5j Jlajv^oJ jJ^SJI ^jSLa-l ij-uSLII J_)J_>JI (j_a 

4_^La_La) 4_lJlaJLj_aJI 4_t-aL>.J (jLtla^l (j-a ^jj>. t l j<j'^a ^ya i_sVT ^ * t gaj ^-Lo 
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(jjjall 0J99JI (jfl 6..ijA«nJI OlgjjJI [tub I i^lc 6 j£j 



(jiutj ^ JljJijJI (»L>J ' 1974 ^Lc 4jj . ..-sll oLlLLlo-V! jui 17 

v^ 1 











jk!l jj-U. 








488 




4477 












148 - 107 




3082 












118 




982 - 822 




116 




529 








500 




-10304 








10505 









.,jJa o^J-a 773438 j j£>U <ulijj 1972 ^Lc <yj jjlLU j 

_i 1975 j»Lc ^ jJ.HI j jjjjJI oLoLi. ,3-a (^jjjJI £^"^1 ^ j£j 
i^l/q) ((jJa 875) j»L«J! (jjiiJj (jILjlII ^Lu^Li ((jJo o>fLo 1 6 , 75) 
1 oLLLlo-VI 4Lij>. <j-a '/. 6 , 56 dJlUj JjaJI (jl (di! j ,j-o 

4j1L«JI oLjSI i-aa-V I (j! ^ 1 u it V iSJLUaJI sLk-UsIj <U-mJ •J^^ 

_}^>.j jj L<a-TLj>. 1 ^jj-IJ fiL_j_LiI1 (JjVjJI j-h.*uj l-4-Lu ij^Lo 4jI_4_iI_4J ^ 5 ^ ^JjlLi 
Sj—tfuJaJ! jj^ 0 ^H^ 0 ' 500 ijr IL>-j J-"-* 800 jj-* J—*-^' 3 ^ Ct"^" ^^-^^ C _)LaL>. 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



^JU^-i ^ /. I , 98 - 1 , 8 Jlaj L£ .d^lil! (JUJI ^ JjjJI j-lHI (jJU^-l 

CjL>.Ll1^.! J mJ I j Cj -i g= " ^^3 liJli!! joJUJI Jjji j»>Sjj ij^-tUJI ^LuV! 

Jjj i'II^'im" >ila 1970 ,j»Lc: w .^jJlII j«JL«JI ^ I ;.^tl JjjJI 
Jjjoj i ■ t— '/. 17 V! jjjl>J! cjLaLi. ^^^1 ^lLsj*. liJliUI j«JL«J! 

j j i , ajj ^"j , JjJL>J! ^L= >, <J 4-ujjlJI jJI 3_a jJLa ^jjs LuLbjj^s J-^JJ 

Vj . ((jJa c>-j^La Sj M.r (j-o jii^I 1974 ^Lc cjIj^L^s oJili) I j-*- 3_al£ 
4^L>J! jj-* ^ ■ **' 4 j-^^j— j 1 L-a-Lu * I ^> J ' a rt j ' ' 

(j-a 7.50 (j-o (jt^^' jJUaj j i ( _ ;r L>J,l * i 1 1 j»L>J! ^LliJ (j-o aj^>- 

jj!j^>J1 iJ7 Jb Jli^ij L$_La ^o-dJ 4i_LaJi3 jn^^. JuJL>J! ^^-^ ^Lsr" <U 4_ujjlI1 <JjjJ1 
i j-ojJtJJ i^UlU ^L>JI (j-o ajj>. (J^-J (jr^-* ' ' *"***' 1 J'^"j jj-ujojj 
c2jLc:I_Lu3 4_alSLI ^Vl 2^1 LuaJI ^Jt . JjOjJ! j»L>. JiiJ! j-dij-I! JJJuJ! 
^pJI g-jl tl i_^jLaLjj i J>LJ! dJJj ^ (S_lCj^JI) i_JLaJlj JjJLjJ! 

j-iLj^a-U ,j-a JJLC <jJI_L^3 3_lL>J,! JjJL>J! ±U i 4aL>. lJ \c Lj/Lji? Jlajjij 

4_ujjlI1 ijj^AjJI i((jLLu^a) 3 _< o ^iL^Jl SjjjijVI 4SLLsJ.I (g-jl iaj4) 

4SLiaJLI (j^J 1 (g-jl 1 a " 4) txUI 1 >JI (^^J i(jL>-lj ^-i-ua^a) OjjSLII 

. I977^Lc jj^. £_u^ajs) i .ill 4_ujj>JI 

<_J 4_ujjlI! 4js^/I <_ ilU ' ajL-Ja <JlilaL.aa~.Vlj CjLiLijJI j j i"i1 j 

^ Jji < aj> L_ol_t2_a Jjlj CjL^tllLI I. f 1 \"\ jj-a -ij-^JI ' J**' ' "I (J' i«GL^j_Laj 
j»L«J! ( _ ;r 3 ^jjlI! Jj-ill ' J~ ' "I ' la i "j" a i n~-vt (jSLai JLaJj j JLs. 
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(jjjaJI 0J99JI (jfl 6..ijA«nJI OlgjjJI pu&l ijlc 6 jJii 





r 




aU. 




1980 


1975 


1970 


1965 




167 ,0 


145 ,0 


125 ,0 


109,0 




6 ,3 


4.7 


3 ( 2 


2,3 




J/ , D 




Zj , ^ 




f | _ 1 .1 jrt t ill , <tM 1 t 










^1 <*JUI ^ 






160,0 




^JLLaJI ^jluJLl J"--* Ja^ujIU 






503,0 










20,0 







4_a>U JUj? lilj .(jla (j^^- 0 4,63 ijr _A 1980 ^Lc (j^-J l_JLoJ!j JLjJLaJJ 

JJLj ,jJ jj-ill '.'j-^'' 5_lcLu^iJI JjjJLi jLselll 2000 ^Lc ^ <LujjJI 

(j_o (j-Ia Q^-JLo 105 tfjJ-^ L>.L~_>I ^3 1~ ' "J Lx-a i^LkJI ( _ ;r 3 ^Ijj>.^L£ 300 

. J-JJl^- ^Li- (jJa Qi^- 3 250 -210 u ( tj ! ,j»L«J! ^jLtJI <_J-uaJI 

(jla (jjjLa 35 JjjI! (jl^ !il La! iLoLc 47 -40 Sjlo JjulU Ij^j ^LuV! 

134 -125 Sjla (j^j (^42 ^UJI ^ <_JLaJ! 

djLaLi. : mi* (^jUJ! L-tkaJI "jcll^a] ^LajMJI 5LjJLii2lJ! 4_JjVl 

<_J i.aJI 4^,1 i i^> ( _ 3 J>.^JjjSj i)JL>. ^aJt] (jl 1 £j i"i ^< la p 1 

Jtj.ii.VI sGjjJa jjt 4_ujj(JI i_cL^aJI 5x.Lu^aj IjjJjsj VLti LliLjjj! JojJjj 

njjjj^D! J j 1 11^? jjjlj jj^>-JjJLjVl I j . ..I . ..I CjljLiJ! oJJb . JUJLr»JI ^Lljl 
i_tjLajj i4jJjijIUJ! CjLjLiillj CjljLiJ! £yz Lg-Ac J j i^jj>J I (jSLajj 

jUU ^UJI ^LO^-VI £y» % I 3 , 85 o3^^i V >*J0 J^ 1 J 

(. 1973 ciULa*! UM.-tj ^ ^jiUl l 
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4 n i n_xj!j_<iiJ! 4-jJLc i4_aLc ^ a^aj sLujjlI! JUJL>JI CjLoL>.j 

. Lg-La SjLil^VI j i ii n (Jljli! ! JljikV! j! VI ijj^pjl 
4^j^JLLlII 4_lUj(J! ( _ ;r 3 p^e-ill jjj j-iJa jj (jl (jj-S ^mhi (j! <j^-aj 
( I : I a it (jl- 0 !-* jr* 'i^J-^- i-3 J<j" ' nj ^1 lXst'i i nl <_£jt JL3 SocLLl^JIj 3_ujJj(jJIj 
(jjiLj (j! (2 iOl_<_Laj«JI i 'I I" ^yfl SLjjIjjJI 2al talj IjJ i^a a3eA!I (jjSLj o' 
(_L£j ,. ~.l <~ I i , .-.tl ajjt JiLo ^3 SjjjijjiaJI Jlj^o-VI (_Jjsl (jjs LoLt )M-aLc 
'■ V L£ j-u-tlLll 2JjL*-a f_y£ joijtJI I j.^.al'i isQjLjj 3_3j|jj<-a jjjjLia. tillj 
jjJI 4jjIjj>. (ji^- i—a^jjj Lajl 4jjIj^>JI 2 al tail j '""i^ ja^taJI ^-a-j 0 , (jl 

jlvIjJI ^Ij^^LSLlJ (j;j>JL£ ^L£i_aVT 3_jiLjiij <_aVT 3Xu. t>u ^jIjjj ^yxll tilt 

j_i5tC (jJjIj <_sVT <j\J L« lj-^ o^'j'^ cLlA^' L*' t*atiJI <j-a 

w j a L-k-JI <~tl La! tS^xllI Cr a 1 tilt ijj>.ljJI ^Ij^-^LSLil (jj_aJL£ 

j^>.j_j Lo-a i p x a i I ^Ij-g-" i »l 2JL>. ^3 Lg-La J-i^i J^' (JjLM^ 2JL>. 
j LC ljo.lj LoIj^-jIj^ (jLa dilj (^JJ SLaLUaVLi j iJ^lJI aljlir'uil 

Ljjj J[jIL?e_l (jl 4_i£La_l ^LaLc 4_La (Jjt^s_lJ pj^_dJI 4j^ILse_l (_£J-1I dJJIi 4(ja_lj^JI 
3_jLg_cJI (j-tajt-i] icGLaLa. ^ JjJLsJI Jjin<? ,jj9 alj^a^aLS' 4,44 ajjija 
j 1 a * C (j_a JL>.I jJI ^Ij-j>-j I jSLll Lol . jJLUI (jji j»lj^>- J^J^ 2 , 98 oj jJs Lljj 
V}Jiie_a }LaLc dJJju 4_La J*J*JJ Jj^iJI Mjo-bej tiilj (jla»_jj JliV I 

<Gl_aL>. JjJL>JI Jj 1 ii^l (jjs Laljj>- 26 , 6 Jlj-ljjcj (j! 4-cSLh-l3 1 LaLifc 

.jlaJI (j-a Lai j^>->L^ I 9 , 90 tfjj^ L\)j 3-jL^-JI (^3 
<- 1 1 ii~*-i */86 j'/73 jj-tj La 4ILa_ia ^jIjjj pitAII ( _ ;r 3 (jaJj£L!l j La Ic (j^Jj 
CjL>.L_u-a (J ♦ i"m 1 Lljj S^j-iS Cjl_j_a^ ^1 J<sr-" i nl (^jJI t^^J -1 La-a 4pj?e_iJI 4_lC ^oj 
^1 73 ,j_a jo^e_oJI JljJo-l Sj^ (jl ji-I (Ja^ njlj^Vl (^ La-ajv J-^l 

4j_>JL«ji Jti^. jjLJI ^ji^j^Ltll ja^tAII t_uLa_L3 JjijILJI Lai • La Sa '/86 

(jro- jijJjVl 5 j 1 nit Lajj '/. 1 72 , 5 ^Jl 1 09 , 7 (jjs J^a3 3_J|jii.VI =Gj^ i LjjI j^. 

j^cJJI I r JljJ_>JI 5-g.l i 11^1 (_JjL>.i JjjILJI (jL^ Lilt ,jjJ . <Ll3 

:^LJI 

. \S U 1\ 10 (>U La £jtjJJ 3 j 1 .1 h Jo-I^JI (jj-i!l 3_Lt>-Lljl j^j (jLSLal - 
.3_JLlII (jl j^Vl Jji uuJ ^j>LII tiJjSLII pjaii (j^i '/. 10 (jJI^- j^jj - 

. i." 1 1 -»J I SjjlcLs (J^Lla ^ a-^j (jljiVI (Jj» i"i" 2jjj_a - 



(jjjaJI 0J99JI (jfl 6..ijA«nJI OlgjjJI (tut I (jlc 6 jJii 



I j_A Ljj tax a LajtHll 1 -J 1 all jl lilSI j i .ill 4cl_u^s !."■*>■ 1 ViT J-2J 

^LiJI <■ Ajlo1\ ^.LUaJ ajjj j .'/. 10 (jJI 5 <jjj S^Lc <jj£i i^jLlI! i_JLaJI 



Q^jIo . 7700 jl jJlaj 4_l3 J-ojl! (^JoLlo-V! j^j ^(jls 6500 

CjLoLs* Lol . (jJa Q^jJLo 3j_Ju£. j»LaJLI ^^^jJaljUaVI ( _ ; JaLLO.V! j JL3 

.Sj^jJI 1. , , itaej 19 JjJ-»- Lgl!l».j^ 4-ujjJ! J^LJI ^J-ujcJll 
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6wij^AoJI CjIgjiJIg fjUiwUI 



((^Jal mi II (.g-lljj Cj^Ikj (.g-ilj) Loj-I J-" 1 5 .' 1 ^" a> ^l I j" i j a jJ-2j fs-J 

jljLc) ^Jl ^ tlj i(3j-jjjtJI ^J^>.j ^olsL) (J^>.J lLLuj^ojojj d)L_uJJL>.) (J-oJOJJ 
j <JI (jrAS ' jjjj 56 ' 4-uii#]l) (J'j-^lj i(^r J i"itlj J-JJ-J (j-lJ (J-lj!>ij^5J 
^jLjlj^ ^3 j ji-r i git j N l 1 a a J^>* JJJ • (cj j i JU£,) cLjlsljJLa-ijJI 

( _ ;r i j_j_L*_LU j 'I La a (jLa JLs- (J£ (.j^J ' I '<j a 3 >l ' uVI Jj J ' " (^-3 4£3LJu 
(jjj M-LjaJa SjJLaJ j«JL«JI CjLjxLlo~Li slSjJI (^i^- SjjLa j a" i uli i u sL^LlII 



11 

jJLaJI 4-u-nJ lJ5^-° *— 4juum < <_iL*_i / 1 1 ^U. , ,.j**r n 1 Atl 4-i-mJ ^^yl^. 

<j-a 4-ulfiJI 4-LC_oiJI (j-a joJUJI cuLLLlo.1 jljja 0 , 2 l£l3 
4-i-uiJ ' La - u^j ^ i^j-^ 3 O^rJ^- 0 <— flVl 

J l2~l '"II L^LkJj '^^11 '^^^J-'^-V I j ' * > " ' "I L-U-iall (jjl 4j| VI I^JLkJI 

^LuVI jij JLaJj . ^ L^J I ^^$^1 j i ii II jJ-aJI Ij-A (j-o ^oJLkJI oLlULlo~I ' LctaJ 
j_LflJI (Jlaj Qa_i_La 1200 J-^e 1 '"'I L-j-«-x-mJI I a l a " * a ^jjs ( _ ;r JiJI-«JI 

i LJLv 4jtjt i'i (^JjjJI (oJL*JI ^ b 'I Lajll JSLuJI Ja^-J oLiLlJI j 

i4_LJalj_2_4JjJI (j-o-jJI (j ■'-^^l (JjjJI) q\ of i-Sj-C 4j| VI 

cLSJala ( _ ;r 3) t-Jj-iil (jr^J iA^uojj^/I JjJLr»JI (jljiaj^JI 
Sjjjj>. *Ll3j_<SJI - LaJL (Jja-<-u ^jl dalaJLa j_»^o cr^J ■ ..lt^V| 

. (cLujJlII ^ gj a "kJI 4ilaJLa) 4-iJ>^» i nil ^^y^J ij-aj>.VI jl?c_lILi Jl>.j-j^JI 

QaoLa i_aVT 7 , 5 JJJJ j liitl I jut ^Lv CjLlULlo.1 joJUJI i-dilLa-i 



ijjjaJI (jijgJI y^a 6..ijA«nJI OlgjjJI (tut I (jlc 6 j£j 



( _ ;r ai i^jj£LI! jJLa cjLaLiJ cjLIaLi>.V! dlL (jji ' . • j * ^ * s ^i>*^' Jj^-^J 

(jlr I i i .i-yjVlj ^ i .i^ 4jj_jJlx-> (J^tll! 2 a ta * " (^ j»L>J! Jo-jj (jljjjJI 
(jls lJlI I 20 ^^jJI ^ao. (J Jm_a_i LJL>. (J V*( i ii i j (jjo (JJ? J' a (jr^ ^ > ") ^tH 3tP' JJ^^* 

3 * a (J_aVlj *>>-*-V1 ^Jj_>J1) (jLax. ijr 5 llUIl^j . \ g 3> j ll^j i Lj r ( n 

J^LJ! CjLaLiJ! (j^LLa jooixoi ( j_a 3jo.l j£T cLiLaill aJJb ^J^^■ 
3'>J>-II liJJjST i_3^c j i(<LlS j}L!! <j-a Jl o uJ| ^ , Uj... ; tl) Ljjj-u 
4-SLl_a-ll ^j-Sj d J talj S i ' ) H <2>*J-!I (jr^ *— ^J-^-J i(4-ul njl i nil ^j-tZjj (Jl a mi) 

3jOE_i-£3 (J_L>.J 4«L>.^aAIs3 a < n (_Lo*J (j-OJJLjMj lIL-U^II (_Ll>.) I iltl 4_JJJ-*J1 

f \j st LaaJ \ 3jJjL_Lj_a Sj j < < <•> CjL_o JLc ^^j-S ^5 <_3j^.j . ((j_t_uL>.j 

LlLLjlXi Lj i ( n (jLlL^M (j»a Cj\-ua (^aJa_ajM ^Lu^M £-Lu '-^tP* i^^J-LaJ! 

.4-lL>JJ LuaU 

cuLalo. JlVl ^yk. <LLa '/.0,0I (j-Lc 3_jjL>J! JJLill ljufc iHiLalo. 
4jLaL>- ( _ ;r 3 cJLjSLI! (jjs ^sJLuM CjLLLloJ CjjJLS JL2Jj , 2j \l , ^."al 

j 'I i a I CjVLCLvI cilLLaj ijjJa (j^J^La 4 i u n->. ^zzj-i Cj \ ij» j i ntl JjIjI 
jLa_jJ! (jL*-j-3 ( _ ;r ^ j— i LLje_LU Jii^. cilLut (jl Li^ iSj_u^ 4 j i <i 1 jIL9 1 j 4laJ^ 

5 , 8 i>jL>.j |__g^L^JI Ja^pJ,! ^La ^ jlL«J! LiLt ^ J^>-jI! cJLj^LIIJIa 

Gj mm iU 4j J^.LiI! uaJI aju cJLjSLII Jl>- l*U jSTj 'jjJa Q^r!^- 0 

19400 1975 ^Lc ^ clJLj£LI! j>a ^LlII j-LL^I j-Lulsj .(oJUJI ^ 
i^LtJI ^Lu^l ^ dU jST L^Luukl L^J (jl UST . =U 4ikia jjIaj ljjJLI.! 

l_3^C 'l<j«J«> l-JjJ-i^s iLiL 1891 jjaij 1975 j»Lc ^ «U OtflLb! du> 

. jj!jj>JI t_! j Lao. VI tLalaJLa (jr^J 0^-°-*^ J^>* V 
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500 I r vZj^i^.! Lo I jl ,2 j \l ,^",al (Jill J 4jLoL>. jjjju 

lajSVI L-SjjJaJI <- .i.i-w p'- l j <--»^ jjjs jii^La ('/. 0 , 05 ^1) 

Ljjjlii L>oLj (jl^ I jl Lo! ,<Gl j-> aj-ualXI jj* jlil! ! jut (jL^ La I jl j i3_l&|jJ| 

t-jj i .i -si I (^JlLtJI (^JaLxl^VI jJ-2j j .j-JjSj LiJJIi ,j-o JjM ojSLj SjmitLfl 
( jJa ^j^o-tLo 3 I ijr I! «GLaL>. ijr 3 J-1UI (j-o ^J^J lJ5tJ-^° '— ^ o?"^ -9"' t " J 
(j-b Q^-lLo L_£lj| ^^jjl J^t_) (J-oJ-U ^^jJ^Llo^V! jJ-dJ Lo^ . (^_u J_i_jJ^_a 

Q^J-a 200 ^Jl jj. M«J..iH ' ni^iiia ^ o-tL»JI iil}L>Lu/V! <j^J • j-^' 

<b! VI i^jjJ! pJLJI ^ puJUjJjII jJs i2jljL».ljj ^ SJjIs djLayL«Ilj 
. (jjjj Ltc-cJ I Sj-flj> ^jJaj-iJI (Jl a i"i 4jSaJLuj/ J_t£.) (jljjj^J! ( _ ;r 3 i— 

CjLoLi. dJJjL^ Otj3j-CJ . ((jJa-aLs. el ^ ta La j (j nj « -sJI ^J-"^ "li'ii " LS-^'jJ 
O-Sj-CJ mi^Ij-U (jJIiVLi jj3tjji i-JjJa) 3_ujJLl,l 4£JuII ^ ^J_uJail 

3Jl_lj>.jJI I j UJ CjIj_jJ-2j O-LaX i(^jLCc 3j_«j>.) 3j_o~^M cLalaJiX I t>JJb 

8 JUJL>»J '"'J 1ml i 4jy Jj-»J1 pJLtJI ^5 p-ij-ujj alt ^L>. (_^-L\ Ojjj>.| (jy^l 

-p-ijLajJai! ^Ls j»Lc J'C . jUII (j-o '/• 0 , 3 I (_£jj-»J (jLUaV! (j-o 

-^jjJI jJ! j^ir ir> uU (_yjJI 3 i^iLs>j S-ujjJI j^LJ! (jjs JJlC 

Q^jia 250 ^itj (1972 j»Lc otjjjJD) c-jj , ^lUJI (^J^Llo-VI jJjj 
<_iJf 43 _ajej 1975 j»Lc J>Li. (^ILtl! jrliiVI ijliJ! ! 

a ' < ( _ ;r ^ (j-l i ii X i" II <_3j_C i^LiJLl Jl^>.jJil (j^ 1 "T '"^ (j' 0 ll)^ 3 

(_L>.JU /oJ cLiSLIj i JJJL»js taj (jlr LjLo-i J<" < .ilj 3_ujjiJ| J^LJI 
JLijsj CjI£Lu_uj t u^L>. ijr 3 i^ujlx ul\ Jl>.^oj (JOJ ' "II (jj-^ t4-LL^-a cLcLLt-a 
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1 ia ~it I (_ Sj^. jjlj_>JI i<Lulil!l 4j1L«JI t_!j_>JI *j j 1 a 3 SjZLit Ji'n .il 

5uJ.L«JI t_jj^>J! J_i2 dD j£ JJujj/I jJa jl£j i5jLlc cjjJs toljii ^ LUajl 

(j^ 1 n-r uj\ i_3^cj i4jjjlj^>JI ^lj-».^.tlijl-^.^VI el ^ ta La ( _ ;r 3 tilt j£j i4_ulilt! 
i^i j i«L_j_3j-jfuJ1 filj-sc-t^aJl 1 Sj-jl—LLa 3j j< ir~> ^]9^4-a ^3 1 j 1 a rt Luajj 
^LHj^l i_£i3 jj ^CJ i j^jJLl ^L>JI jj-a (jl-ilaVI jj-a '"'^J '"'^ ^' ^ 1 ^-'- a Clo-j^-**i i n\ 

i4jjj< 1 .itl <Lujj(JI 4£LLsJ.I I ty, 1 ,ty SJI jj j . 1 95 1 j»Lc j-Lo 

3-2-taJ (j-j-LaJL I J^s-j ^1 ji. (J^>-J d J "J uiS[ tlj L-ojLLaJlj j V 1 r-i (jjliLLa 

. (^j-a-aL*. 

jj*j>JI ( _ ;r 3 £Li^sL>.j CjI JjLitl CjLoLs. : L^La i<icj_u_a j-^' \jJt j il 1 a a 
CjLoL>. ( j-a (CJ '(JjlJ-J-iJI JdJ^ LlLdJ jj-a 4_l1LL_u^M jl " a ' QJ-AJlj i ijr LajJt 

culj oLaLiJ! ^utV iuiljtJI cijLLLa^Vlj ^^LloJI ojLlu^UI) jjjj>JI 

i_iJl I 4 (^Ijjs. OcjL£ C)l i j» j 1 ntl <tjl Jj Cjj jjj La^ 1 mJU Jj i^ijJI 
jjl j_a ^jj-Aj '(J-^ 3 tlA- a *j c j-seJu jjJa l_a jJLdJI L$J '(j"^ UL^ri-^ 3 
(2^1 i 1 n 1 1 jj-a CjLxa 4jtxagJ 4jr JL>J1 J**' ' "I <JjJi-aJ ^aJLuJI w ^ojJjLAU 

.(sGLaLi. ^ >LiJI (J^J 35^tj q\£ 1973 j»Lc LuJI Jjj<J.I) 

JUjjs (jJI «L>.L>. ij^J O^J £ ^J JL " J^-jJI 0Jl>.\ jj j i""i i a j» jjjjLitlj 

.jjJLjjJIj itl jj-a 

{jJlJlja ijr ^ ^jLoj^LlLo ^jLot^j jlj ' ga * C i^VllLuJlj (^LuJy^SLlI) ^Ljj^_j_l11j 
.JL5UI ^_jl_a ^Jl a 1 a jj-a ^jj>.^l ^j-tl I a ifr JL>. t 1 1 uj L_alH^tj JL>.lj 
(ja-ila 14 fjJt La^jLaLi- (jjjJLitl (jJjL^J 4jj 1 n-»J.I 4_lLL»JI CjLiliLiIo.Vlj 
I (jJI 1 al liaj .^VLLuJI Jj 1 (^Ja i_itl 72 j ^1 j j laiLII Jj 1 n<V (jla 

^VLl_uJlj ^Lua-j-Ltl jjlj Laj i* ia_*_u^Jll Jj-t-ajJI ^jL_uj «Ljj3 ^J-aJ-a Juuuaj 

La-Ajj>-J (j^ ^! 'cr^^' ^LtlikVI j 4jI_L«JI JJj ^oJ I JjJjj- Llui (jJ>»JI («-tL«JI 
(^^3 CjLaLiJ! i>Jjt JJ^-JJ J I aj-LaJ I . 4_ujj>JI J^ijJI (_>^3JU J^G jjj 



6..ijA«(lJI CjIgjiJIg ijUiuUI 



CjljJ^J JUJL>J! £ ^i>*-" J^Lill CjljjjJ £ '-*i>-'- u ^J - ^- 1 ^-^^ lilt 

La_S 1 1 j j ' a <JliLcLLLiaJI liilj JJJ^" 1 .' LoLx-i a i n"i jjLiil i_dJj ^ L^jJu^jj I 
i«LlI,L«JI (JjijjLLU jj-a i_dJj JL>.Li S (j^sLi. i_-t-L-e3 icLu^s J jJili '"II (^yi 

^LujSL!! j 4jju j_>J1 diSL^J! oljiii ^LJ! ^hiVI (j^ Ml* 1 974 ^ 

. 20 Jj JL>. ^yfl Lt£ i_J.LaJI 2 C I ! ■ a 1 L#ia 5-ajj-"i mXI 



3 ^Jjs^^J,! Su,l«iJ| 








JJL J.U1I j-UiVI 




%80 


f u 25.000.000 




%40 


>li 600.000 




%65 


f i* 7.300.000 




%50 


>U 24.500 




%70 


jli 80.000 




%25 


>U 43.800 




%80 


>li 35.200 




f i* J, 2000 


>U 12.700 





. 1974 ^.UJi 
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(1974) »l*J| ljLA <J ^.. ,l,^n j juji^J! <>a ^LJI j-LuVI ^U^f 

<_J 1 a II 4_cl 1 i<~i ^Llo.1 1 n-w jSh liilj (jlr Lu/LlSj •(j-k U^^- 3 710 = 

l. . m-j (jlc L-uLaj .olJlAJI ojut (j-o 2000 ^Lc (^jjjJ! (<s-!L«JI ^ ^LjJI 



3 ^-"-b»a^*~il "Lw—jjl 








jJJL J.UJI j-liVI 




%80 


r U 25.000.000 




%40 


600.000 


JO 


%65 


r u 7.300.000 




%50 


>u 24.500 




%70 


80.000 




%25 


p 43.800 




%80 


> 35.200 




r u > 2000 


>u 12.700 





Ladll 

JLitl<j/lj SjLjJLC Ljlj-4J Lbfj U£ jJtJ ifrSa Q^-lL 195-190 

a ' 1 ^1 J-ir ~i i ill VjJ i*L>-Ljjl (J-"'^ 5 '-^' O^i J^H ;> "'^' -^^^ _3 i4cjJILa 

(jji LajJI CjLoLs. (jja '/. 70 J-23j • . ij-JiCJ j^jjjiVI Jilo ijjl Jj£ (_Jjl>.VI CjljJLiJI 
( jjjL»_lII CjLcL>. "-^jj-A ^JLjlII ijr 3 4_u_u_uj 4jjJUu 4_ojj>.t ^Lt-Jjt 4-1^ i u -»JU 
i_i^i>. ( _ ;r 3 (_£j_j£j^-lJI (jjiLa-JI CjLoL>.j 'jLhh 1 J I J ui (_£j_i3j^-lJI 
i Lu^ljj j_ulj f_y£ 4-Ujjj/jJI (jjiLa_JI CjLaL>.J i4j£_jj_aVI SjLxIlU CjLjVjJI 
4_j^|_J| 3 i ,.„'A\ Lai t^jju&j i nil jLxjVI (jl^jiJI ,j-a (jjUtlll CjLoLs. jtu 
(jjiLtii) 4jIIjlII j^L^iil ^LdJj-l jJlSjj ij«JL«JI 4^j_aHa (j^Loi 
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^j^ji-a 400 i4jl_oL>. ijr 3 cJL^rJ-^ 3 ^40 ^e_u 4_l jin>fl CjLsL>. ijr 5 

( jjjL?c_l1! jJLa (j-k Cx}±' a ^® ' L ^P* -9tP* cJ"° ^-jL-*^* (jj-^ j-^ 
(Jjlj>_4-i i LoLc 50 3j_o j«JL«JI u . n-»J,l cjLJoLlo-V! (jl J-2Jj 

(jl_a <Jj_*_U 1 J_A * 1Q (J-^ 3 LT^- 1 ^-* 6 , 9 a sc t ) 3 q i ( u ' J**' ' "1 

LaLc 58 ^t_Ll jJLflj isLtaLUal 3 JLa w Lo* ^J^_o* I J_o JJLl oLiIsLlo^I 

..dJ-ijJIj (j^sL^sjJIj cJLjjSLJIj j<u JlajJjAIj ^ ■ a a 1 1 J t_xjtjJ! '.Jilo 'Jj* iVftl 

(j-c oLjl j j II i -^h > - <j-° i l£>^^' 3_jjJ-flJI cjLoLaJJ d 1 1 .1 itLi <>j-±c- 

<_ i i .1 i^LjJI (jjs (jla 300 (j-H^- 1974 ^Lc: (^jjjJI ^sJLtJI ^ 

43) ^Luj-UI 4SLLsII j ^((^is 200 ) 3 j 0 .'i.L^Jt ijjjjVl iSLLJll ^ Sj^^JI 

LuLljj^a ^ o-^j (JJ)^' a 23 , 2) i nil 4_ujjlI1 4£LL3_LIj i((2>^ tj^ri-^ 3 

jjjjL^—lJI d 1 in 1 1 La 1 'ij**' a ^ yC 1 I jlj i(jL>.1j jjJa ^j^-ila) 4_ujjlJI j ' rt 

(j-o (jJa (j^J^- 0 4 , 5 1 11 -»J.I j»L>J! ^La '/.I ,5 cjLoL>JI ajjt 

<a"i i nl ' I J a * ■ <a ^Jl Cjlj-jJ_ajJ1 aJJt ^JljjJj ^jl j^^-^-iJ i^jjiL^-JI jJLa 
1 ii-e-aj Jl^>.j_o jjk Lo il-ij tilljj .(jjill IjLA Cr^*" *— 1 

i .I L-oj ij_«j>.VI jl^jJI (^i-LjJI ^L>-^l ^3 (jjiLa-i (j^ 0 

. I j«J -1^ J Ll^J jjJiS L_£lJi 18 

(jjiLa-JI jjL^ax (jjs '/. I , 35 daJLfl Lillxaj ^jjlII j«JL«JI ^1 dJJ j ( _ ;r l«-o 
CjLaLs* (j_a J_lj^5j J-J-^l oJLiiJI joJLkJI LillLaJ i(oJL«JI (_j-a 4jj i n-»J,l 



CjLoLi. ( _ ;r Jol_LoJ (j-O I— alj U ( 11VI Cjljjjj/ JJlC I i I I g> I O^LstlJI 

3_ujj(JI Jjjll LglLlu Jjjj cjjl>.^J ^LsJ! ^Llj^l Jjlilx-i liJlii! ^oJL*JI 
43LvLj1>.I Jjji (jJL. cJliUI j&JUJI j i^i'i^I ! il Lai . 3j_a I , 6 jIjJLij 

(JjjJlI I gllji a cjI-JsLlo-VI tfj^J gialj u 1 .il cjI jjjj/ jjlc ^La ■ I— 5^ 

U-Mc (O.P.E.C) 5uJi_La jl jl. Jlsl (C.I.P.E.C) ^LtlU Sjjl^JI! Jjjd! 

3- j-a-HJI ^.a Lajjjj i Ltjl < 1 iilj I j alj '* 1 j iS_JjVl oLaLiJI 2 LSLuJt 

2-j-JjJL)I 2 I 1 1 all JjjJ I J-Aj i3Ju.ii / JjJ3 I CjLaljja.jlj < C 6 ,3 2-aLc 

L^lu 1 1 ,2 L-4>j_lc. 4 -3 2 " > 211 1 2-lcjj Mill . JjjJI (jij 7,7 oljdLi 
^Lc (jij ,2_L<j /jjJa / Lalj^-^L^ 0,17 2_Lal_iJ! JjjJI ^ -ij-aJI dJ^l^L-J 
<jL£ I ijj .2 g 1 n't 350 cj-"-^- ^^hD-*-" jJuj 2000 

4- j_al_cJI JjjJ! ■ La 1 "j" a jJJLs- ( _ ;r Ja ( _ 7 -S-±-u ■■ ^^jjlII Jj-ii!! ' f j" ' "I Jj^-o 
La! i(Ja iJiJl 59, 5 u^^-"' <jA^>\ j& 6"° '"'I (0, 17) 
JjjJ! ^ jj-il! tiJ^L^u! JjiJiI (jjjVl jljJ! jJLu (jl (^jj-kJI 4>ail JjjI I il 
(j-oj ijj-La i—iJl 350 ^1 xj 1 11 ;_gj i 1 ntl ^Llo-V! (jLa (jl>.!j ^Ij^a-^Li^) 2-ojJsiU 
4j^>L>.j i^jjlI! j«JL«JI ( _ ;r a 3ji^>.jH jj! jl! 4_uj_uj (jV! (j_o « JlxI! ^<u 
j^tjJ! ^Le ^ 3j^>-jI! djLaLiJ! ^1 43LUsVLi lt jbj . ..II j 2^jij< . ..11 j 04;^' 

(jjs I 1 aj I Lajtj i4jL;LiLaJ! ( _ ;r 3 3jLc I 1 j ' 'I « a ^j^ill Lla I 1 gj Lii>. njljJLa 
(j^sLi^sjJ! O I j Lai j" a. I CjjJL^ J_2Jj 1 11 Sl_^>. ( _ ;r i iLa-iJiil! (jjLuil 
j-LLl SjJLLo '(j-Li (ji^-J-a 141 J^e-J LJiLc CjI 1 nil (Jjljl 2jj 1 n-»JU 
I500j^e_l ^ I XJ (J-05-0 4_j^LUal j^Lua^a dJLutj i<GLaL>. ( _ ;r 3 (j^aL^jjJI 

(j_a 4_iXL*J1 CjLjJ^Llo^VI Lcl . j \l ■ ^.t I cLc j_lL« j^-aLt-iajJI jd^ jj-a ^jia ^j^-LLa 
735 JJ*-i '."i i I 1 'S i<Gl_aL>. (jjj liJLijJI j-Lii 3jJL2js iSjUaJI (j-oAj dJbjJI 
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( _ ;r Aj (J-°i-° J-^^' U^* lII j ij_UsL>J! cJa^J! ( _ ;r 3 'I i -«~a1 j-lC L$-U 



jj-^ (JJ? J' a J ~" * J^J^^ 1 JLA (j-° (j^ 3 CL^rJ-^ 3 4850 £_lLu L^JLiawl i _ T 5 
jj-* (J-^ (JJjl a 63 J Be i^JL*J1 Cj LLa_iJt_a J jl— ^)L*_i£ 4jr b j-j_l?e_lL! JLii^. 

j»J_«J Lo Lcjj i— il • • a II J ' kLi -T* (jjjJLil! (jJjLA LriJ^^ i— kajll La! 
J ^ '"' .'J i 'i ' "'I J Lai j""-N I ' "'I jSI ' aa-Vlj CjULj-lJ! (jjs j_uSLl! 

dijjJ! jJLa (j-a (jja jj-U^Lo 3,17 ^eJJ '(j^ 3 Uir!^- 0 2,41 ^e-ij J^2j 

^L^j jJLa (jla i_ilf 80 eJLLi oIjjJl^j L£i!j (jJI 1 al . dU j£ 43LoL>. ^ 
ill I * .j_*o-Vl j^tjJ! £La ciiLoLi. ^ tkdjj jJ_a (j-L i_iJi 290j 

(llLij 932 j o^L^j 1657) 3XJU_U .^JLlJI ^ Lgjjij 

d j 1 11 ijUJI ^^jj j 1 T*^J '0-^-0 I3I0j (j^L^aj 328) 3_jj^ljoJI 1 >JI j 

i(L£ljj 171 j (j^l^j 89) SLujjlII j 1a a d-jj^-so. j tQ-djj I 70 j q^Lusj 300) 

j^tJI ^La ciiLaLi. '(^ljj 583 j ^L^sj 43) SjjjjluJI 3_ujjJ! 4SLUII j 

.(llU) 290 j (^L-aj 80)^*3. V I 

dlij (jla (j^^- 3 4 . 5j laj (jJa 2 , 53 : ( _ 3 jVL£ I 975 ^Lc CjIjjJLlLi 

J^e-i (sLuj^j 4jj3j^u) SjsLc <La^aJ <Ug.Li loJI JjJ-J! i 'II^'i i h~j .4jLoL>. ^jjs 

JjjJI LiLL^i mi Unt io A^ jJI ^bjl /.88 j liiijJI ^bjj (jjs /.89 , I 
^LjlJI ^LUVI 12 iLiLjjJJ (jJILkJI jL^VI y.10,9 4^1 S-^LUI 

1 \jSlu* Li dJJj J_»_) aj Sj j i^L>JI ^jpa ^U_u Lo 1 d Lea * {yA (J^l J-^J i Lua jJJ 

iiMMI i_i jJUl Jjjl! oLa LdijJI j 
J *C i"i j (jJ^jlII ^LlWI i i nil ; "'lj J-i-o (ji)-^' oi*^* 1 dri^ 1 ^ Cr 3 

^UJI ^tuVI <> '/• 2 , 68 .LiLiJiJ (jiUJI ^hiVI <>a /. 0 , 86 V ^Lc 

t^J La 1 ^ * 1 * * Lea ^ 4_uj_»Jl (Jj JlJI q JLl-Ch-uTJ ^ ajaui a j JLuaj i ( _^Lu£»jJJ 
(^al-Lsaj jj-La i_£iJt 30j l£JLjj jj-Ia i—kll I 5-10 y>* L^jljijlj dJtlj J-SJ ij^>* 

. Lie 



4_u_u / JL>.1j ^lj^>* jlj^J iL ^-0 ^- u - u I f^J^T ' 37 j J-Sjl11 I JLA 4_il J_i 

179 , 5 liJJljJ! (j-aj ijia l_fljf 131 ^Lj^s jJI ,j_a i i, ill Vg%£uul\ 

Jjudl I /8 3 i i.i tl ^ errLH^' Jj-aJI ^iJM^I^! Jjjla (jf (^jju dilij . jL 

.dJUj-LI^LJ! Jj^ai 1/6 3 ^L^jJL! ^UJ! 

(jl j j i"i I (ji '--tie-) CjljJLD! (j-o 4cjjs->J,I oJUfc jc |_,i^<ll (jl (J^3j 

d i n aL>Jl j sUljIjJIj cQJLjJ! 4jjjJkl Jj-xj Lx-il (_^Li^5jJ!j dJ-ijJIj (jjjLaJjl 
^^.3 i <t\l j~. . „Vlj SjLjdU 3 j i nil Li diljj i^IjjJI (jlr i ~ 1 1 j La II i_i-ujj 

3jj jX\ (i. ,1,^11 j) jjjl>J! Jiaj c^p. l( aJL*JI (^a (jJUJ! ^1 in-ill i\ .^Vl 

.3^iLiJI 3j3jJ,I ^ ^^j-LLVI i^jVl 

(^j-jj-jlJI ^JLaJI ijr 5 jl mi" iVI 4ju-tiljJI 4_uJutX1 t. ■ i nljjjJI jj-* 3 CjLou_u^_oJ1 
p J J ** *' J *— ^ ~"^~< i "L> ^LjjjtVI Jjlj-J lX£j . cLu^c 3JjJ 13 ljr Js l^st-^ja 
^Lsjj&VI S-lLjj £-a «— J-LaJI JljIjUJ !j-ta-i 3jji-^l CjI j i i nil A , ,,jAtl 

j^jjlJI '"'I a ' ..j Alt i n-»JU ( _ ;r JaLji>.VI jJj jlSJj . >l jJlII d K ui <n (^LtJI 
' L-m-3e-J Jlj>.^j i^l_>JI jj-* (j-^ tJL^ri-^ 3 <— s-ll S3 ijr JI^>. 1974 ^Lc CjIj—iJulLi 
('/.5 66)»ljJe-LaJI i(/6 . 22) j i a a 0 3j (/75j5 2 j i iuj) ' .'J* 1 1 w ' a L^J-Sj 

(/. I , 7) 3_p Jt ,,, II 3-o^lJI 3SULI j C/2 , 0) jjjVl j (/3 , 3) j^JI ^ j 
.(/.I ,2)3Ji J J,l t jr;U ,, il^C/l ,2) jjlJ^JIjC/l 6,) Lj^jC/.l 6,)^^ 
^j_ij-jlJI oLaj --j a II ^j_LsL_lo*I jj-* ^ LkJ 1 j_Lt-ajJt jc^j tji j^^- 3 l-a-aj 

j^jjlII JLli^sjJI ^1 4_uj^. 3Jjj JLu^sjJ SjjSil d 1 1 ii ill lj-J-«3 J-^JJ-i 

J^SjlII I jut Jilj! 

*/60 7 , ojl J_S_a l_a oLjliLLO~V! lLLIj (j^ 1 LillXftJ i La ' uJ V I Jj-^'j ^r!-^i>^' 

(^Ljjvi (jjs '/.38 , 46 (Jix-i i>jL>.j (^jjlII ^JLkJI ^Ij i^JLkJI 
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i_oJ| 30) (j-Lj^aJ! 4-i^jLi.j i3j_o-^/l Cilj r i nil ( _ ;r 3 O-a-i JL3 oLiiiLji>.VI 
;-»! A , 4_lLLjlII JjI^j-u^/I ijr 3 ^1 i aj i rt Ij-ujtj Jl)JL?e_u_u La_a ((j-^ tj^ri-^ 3 

j ? * 1 1 j-Aj i ^y^^- (3^^' lt^ jS^* cjLi<j/j^iI I I j i'"" ijJLla (jl Li£ 

IjjiJ 4LL2II 4jjLSJI <_3jL3jJI (jlc ijLt-JI ^La ^ Sji^jll 4-ulrii.ij.aJI 
i_3jLSjJI CjLiLj/^3 oLJsLlo-I CjjJLS JlSj '■J- uz 200 ^1 (jjjuuj (JjJ-I' U ^*.' 

^J_^ 1 ljj»JLj 1 11 ) Lx_i ijj-^ 3 lJL9 J ^ a t—oJt 300 llj se 1 3_jjLiLJ1 

joJ Lajj j^s-T j 1 ' a a I 1 eajl ijJLijtj . 4-<j»jLjJI C^Sj^. oL<liLLO~VI 

( ^)5LI iC^ijL>.l3Lj^jj£LII j^t_t-£5 ^5 c^jLjLi^/I ^jjula ^jl 1 1 n-»J1 jl>.Jj 

w 1^* ) (_£J-J1 ^J-Lt-^ajallJL] ( jjjjJlj ^qJ j j se-Leall jj»a ^_JI tiUj CjI Jl>.I t. i \c 1 
. ^ 'I ' ' ■ U cTm 0 frj <J (j^u < " IjJui^a j ■**'*" L$j1 VI tOi a ' "j* ^ws L$j LI I 0^^" 

jljIj^U SLLaj .. Ijl>. Sj-u$ cijU 1 .i^iil SulUJI i^jLLLlo-VI idUj cr L«js 

CjVjLkjs (_£l_> j i<Ll!L>JI CjVjLkILi ^Ijlxjjj/VL) J-iij La ^ t-> »" ciuixj i^l jii"i 1 u a 
lIiLL ..jAtl jjjl 4cL*-a ^La ..3j_LtJ jLaVj ' J lSj 1 "II SjjIjlLa 

LiJL>.j i^Lu^l ,^c. liuJLaJJ I il21j| La liLa iOLLLlo.VI ^ dilj tjL^ 

^LLiVI jLa_Ua_a CjJLsO (j-'-M ' ^ ^ a £ *-ii>*^' (_Jj JlII jjjj I * 1 1 11 jjl 

(14) SJjJUl .^jVL^ ^LjJI ,j_a Q^jJILj 1975 j»Lc: <2jIj_jJl2j l_M,i-fcJ 

(0,55)j_^a (I ,4) jjjVl (0,7) j^!>>Jl (3,5) (2,8) Jj^^JI 

j>a jJLUI ^UJI (jlSj (0 , 7) 4JL^»J.I c % ^ (0 , 3) Ljj.^, 

^LuVI 3 jiii'i ^11 j '(24) (^jjjJI j ( I06)jj& 3 ; i ntl dJLt oliimjjJI 
35Mi Jl^-I JSLJ^j a^iJI jMjJI j! dU i C/22 , 9) ^LJI ^Jl ^jjlJI 

jUJVI j ('/. 42) a^Jj^Vl 3JL*HI CjLVjJI JUu ^LtiVI ^ 4JlLc. JiS j^l >a 
SjljO. ^Jl 3JjjJI t_!jJj,l (jLa SjijjJI 3_o.L) ^ Lai . ('/.22 , 6) u-uJsj < nil 
^>Li '/87 (>c 4^.jj juJJ LaLi. 

i_utjj '"'I a i ug-aJI jj-a ^^jjlII ^LuVI (jLa '^Lc J's i"i ) j . j i ntLCJI CiLfl-i 

. LiLx-a g) »j * ■ aj jalj I j j i i r-i Uj^>- I JtcLa i4_JiL«JI 3' ^1 jj 1 i all] 4l>. 

^-j-Ud^ojJ ijr LLjLllj ijr JjJLll i"»l A , ,.jAtl CjLuLt-^ajvVI ( __)JaJLJ ijr L La_i£j 
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^-j-ua^nJ ^XLjlIIj ^jjjlII cjLoj-o^flJI cjl_u!Lt-£i^.V! ^j^* * 4j3 Jj 



24,46 
19,24 



109091 ,9 
106538,0 



26680 , 6 
20495 , 7 



1974 ^Ll 
1975 



22- Jjjl*. 





78 % jift, 


77 % - 73 


72% - 69 


68% 






26680.6 


470.7 


8519.0 


12656.9 


5034.0 




-1974 f u 
















24.46% 


1 .76% 


50.84% 


54.84% 


11.87% 




(1UJJ a_~Jl 


20495.7 


193.0 


5529.3 


9733.8 


5039.2 




-1975 f u 
















19.24% 


0.74% 


40.14% 


47.40% 


10.89% 




(1UJJ a_~Jl 



23 -Jjo? 

j.j_JiSji oil. y jys 1 975 f uJ JAI il-^^i oiTj 

: SijLJl jjdl ^~~Ji jJa)1 oiib 



2098.8 



94.6 458.3 1545.9 
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23351 ,4(j^a l974 j »Li. Cr 3'. jjLS\ (_k]L trjLiu^alJ ^^j^I j^j.^'II Lai 
AIlu^ j 16755,8 I 975 »Lc ./.3I 66, ^UJI < G^ j 

./.38,6I ^L*J| j-jj i^-iH 

(Jj jJ! 4-C j-gje-a ^-Jlj ^ 1 a iJajJLUs (j_o dJJj ^ jjj i n_l La J i L^J Sjijj" i n U 
J^SLoHj (j-lj . 4_JLL*JI /">! A , ,.jAtl Jjl^j-ut ^tajflllj *j LLtoaXl iJ7 Jt 4_uj-*J1 

^Lu^l (jl LtUa !_yjjjti \ A , ,,jAtl taj i ■■ (jyl^. J-JJLj Cj JLso q \ Ja jJtxa.ll 
. (j^K "ill jLa-<LVtj sIjJlII 2-ajl Jjljj £-a J-jlj^J w <LlS3>JI ^^LlII 

, <tM J", ,„VI 5 J in "l jj-Lc 

pi ..j At! ( *t\l ^" , „1 ^1 , (^jjjlII ^Lu^M <U_<sj>. Qja '/. 10 3 , ) CjLL_ujjiiJ 4jr L>J t 1 
* i * ' La luj i4j£.ljjJI i " 1 1 j i a >■ 1 1 j 5 J o i nVl * ' agj Lj/Lj/I Jajjj-j 
4-ijLflj all 5 J a < u VI j j t-SjJL?ca JjLLaj ^-C- 4_ul_La_i£L11 ilil C I * t aJI 

jl) (^Mill '"'I a i "j' a j;j i ijJIj (_g^L>-Vl '"'I a i "j' a j.'j ■ "H '• L$£.^aj| J J-«3 
dllj£ (<u i<_iLuaJlj JaJL>JI CjLcI i (si i M V. 1 1 ^jLcLaJI <.*"m-sJIj (Jj^lII 

J S-ajMJI oLaLkJIj ^SJaoliJJ j 4j£Tj!I Sju^VI 

j»j^LII OjIj-lJI jl Ouj-jSLII j<u ""'I fl i ujAll <_ ( i nljij (jjt 4-ujjlII J^LJI (Ji-1.5 

(ji I_Lj_Lcj ij^jjlJI joJLkJI '"'I i ■ ug-aJI '-. ' ' "IjlJ J-3lj^ Lt^jX. J^2-!j 
idJj i *s 11 ,d ^"1 A , ,.jAtl 5 J i oVI cLcl_Lt-aJ (^jjliiJI ^ Mill ^^1 

i(ojL3j_Aj_ljJI j»L>. (j-o) 4;UjJlI.I 4£LLsJ.I lJ £ : tr^ tr* a J^ "'^ 

CjIjLjlJI jj^o ^)^- 1 •■^**' ' rt dt-Jj-j^) t _i ^-^ (jr^J 'C 1 — U ^J^J- L ^^ 

cAj '((j '-i. 1 ^ 1 ^^iJ^J-^" Cr^J '(cj »J. 1 ^ 1 c ^l>£) o'-^J-^l (Aj 
3JjJ '( i ^_l>^' CjljLiJI i ■■ a CLuj-&j - . *— ^i>^) 

i(4_J^ILl1I CjljlJLlI (jjs i ■■ a Ojj-j^) Oj^SLIIj 4_ujjl1I CjljLaVI jL>ol 

i(dulj-j-Lll ^L>* C ^^P- L ^^ CjljLiJI (j-* ^l - "^**' ' a Cu^) 4jJ^ji i nil ^^y^J 
J^LjJI CjL>.Llo-I 4^1^ w taJu ^1 4j<j»Ioc-a OjjjSLLI jjLuai,! dllj . 
43jjjiil CjL^LIaJLi a ■ ug-aJI ^La-uJI tLcLu-aJ j»j^L!l Ojj-jSL1I (j-a 4_u^jl1I 
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^LL^/^AJI jUi„U iaOUl ^LujjtJ! J>LJI J^o' O^J .2UU^tl j LJU. 

1975 j»Lc (_j_fl S_Lj>.LljV! '"«! al ta tl (jLa 2_aLc 2 a 1 ajj Sj_JuLiA (j ,ij->JI ,jjs 
j-j^j-u ijr J^j j-j^j_o ^jL>.| (_)-£ajaL>. ( __)Ja_oL>. 

837 550 1061 2605 

265 725 250 

j»Lc: J}L>. LgjLt^jj 1 1975 ^L«J 3_j^.LljV! djtjjj-SlJt dJJj (j^L^I (^icj 
vZjIj-jJl^jj iS-ojjlJ! j^LJI ^ ^ . . t 2_cj_UijJ,| U U I (_ , , „->. , 1980 

"1 1 11 a 1 r ( j 1 - 0 l-»-II (j^ 1 -^ Cr^ J ' 1 1 nit 2^jj 1 , V.tl 2 al Utl Cj|jjjl2j 

j j 1 ,iL$? (j-<-uL>. (jlaJI lJiJLi 24 Jjj^>- < 1 S—lj^jJI j>LJ! 

1975 CiljjjLii 
356 765 19 1102 
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1980 fLc Lj(^jjL23 

^j.&LLi iiJ^ ^'i ill ' iaj J)Ij_lL-u! ^Ljjl 

472 997 32 1437 

SLlUJJ oLvLlo-VLi cLajJ! Jlju 2 liaSI all 4jjjJL»^al]l SjJLaJI tjLa il jSL&j 

. jl 0 lull ^a jjA | ..jAtl J_u_u^t ^ys\s>- jj-a L_£lJl 799 ^j^ < w I n 

J_j|j_lJI (j-C JOj-Ij La lii_JjL>JI aj-LOC f_y£ q\ i h'i^M ^j-flJ La J-t£l j_L*J 
' ~ Cr 3 -ijtjo liiljJ £^Lc (j-a ^1 i h'iVI 4jtlj Laj i^l juJI i^itlj (j-jK i ntl 

^1 jiejjj/l CjVjLkjs £J3j ' l-^J uuoJI I Jut CjLaLcJ) jojtl (j-aj i Lu-uljJ Ll^I 4cljjJI 
(j «J Jj-iil S J a i n^fl ' j" ' "I (J J-«-a (2>C tiuJL>JI (_Lt-Jj . L$£.!j-lL] 3 J a i ii^fl 
d^p. oLajLit! LUajl j uSIaJ J liilljj.! joJUJI £ojj ^ *l jjJI 4-ls.LuI (_f JLa 
i4_usl_Lll (JjjJI (JLual *j uiC "LajJiHtl JjjJI J>J-iII ' . ' J ' -*■ ' J-^y 

1972 ^Lc ^ 3 J a i nVl ^oAica J)j-ill tiJ^Lg-Lu/V (jILoJI -U , „y,t la 
JjjJI ^yflj i53 , 3 3_aJ_Hil JjjJI J-* La_L<_! 3_u-u / j»!j^alj£ 19,6 

(JljJtJtj Ljjaj^/j D^-^lI J-i-a 4_i£.ljjJI 4_ujjlII JjjJI (jl O-u JlSJj i0 , 5 4j_aLiJI 
<LLLaJ sLLaLJI jJI CjV J-«-a £_a LgjV JL«-a i_jjLojj i_!jJLt!j jjlj_>Jlj jjlomj 
J^i 4c:!jjJ! SJoiaJI <bjlj.5E.ia] I "LujjJI JjJ-JI iTjVjLta j! JU»o La-Lu i^LaLc 
U I r 4_i_aLlII JjjJI J>La_i£.l (jL^ Lufc ,jjs ij_uSL) S-LaLJI JjjJI CjVjjta ,j-a 
jjLLl j_ai jl t<. i » ii^i ' a 3 a a I J_Aj ifl 

Laj «L9aJI (jlr *l jJiil 5 j J i a 1 1 JjjJI 4_ulSLal j a" i n~ (jl (jSLa-i V j)l tj taiej 
^La Luk (j-aj i ^1 j i ii a S_ul jJiJI L^jLj.Llo-1 S-LaLJI JjJ-Jl j-^=-C w ta 
CjI^jj (j-a JjV . ~il . . 1 L!j t Li-Liajej (jjs JjV 3x.ljjJLIj i4^.ljjJI (jjs Jj 
^tij j jJLt! i I 980 ^Lc <Lpl i ■ ug-aJI a J a i .i^/l i d^t j~ i ul CjLh^jjj (^-flJ 4jj Jjla 
105 , 7 £3-43" (j^i j«JL«JI J£ ^ ^**i i n a j^-JlC- ^-i Lau-ti ^a J) lam ^>Is a-tLo 29 , 3 
^aJ Lat . A j i nLja-L-llj <d ^"1 A , ,.j Atlj 4_uj)jVI L^I^ojI cJ^ -1 ^ 1 ^ ' L)^ 3 UL^ri-^ 3 

julj-i (<ii.jj iiL) j£ JjI>" j»lajVLa LjILc S^jjJll oL>.l i nil ojuljj 

4J jJl^JiIj 3j_Li.^/l Cj\j i i nil ( _ ;r a iHlLL ..jAtl j»L>. j a" i nil (_iHaJI 

.^Lk ,jJa o^J-a 134 ^ 1980 j»Lc 



, ">1 A , ,.j Atl ^L>. J 4j3j)j-*_U 4_jjjjlI1 jjl^ll (jj 4_uJmJLl 

lium'^i _aJj . 1971 ^Lc oIjjjlSj (. imtj (jIUJI ^J^Llo-VI '/.38 , 46 JiUj 

jii^i CjLJoLlo-VI £_jjiJ*-a jl i --»t 5_l2j^sV! JjJlII ^yJI < La i "J*^ Jj J 
oLlujA!! ojSj o' ^ ^^-^ ^JLl* •cr^' JL " (jJaLLO-VI '/60 ,j-a 

■ Lagsej ^1 ^Ltaj j-a^l (jl ^> j ^J^ V| ^^jj JL>. Jj jl t^-^cJ 3 jja jjj^ajs 
c l- : j-ljl 3_}L« ol A ! ,.jAtl jjjjlj ^jl LxJ J^^s-i ^-4 • L -^ JLJ (1)-* (J^-**- 1 * Qi. 1 ^ 
C^jL^ J_3_3 . 4jjLU V 1 j"ij a Sj_<I/Ljjs JjjIUJI ( _ ;t Jj j-^c d jtjjU 

. jVjj (j^jla I 350 ^a-i I 974 ^Lc ( _ ;r 3 (^jjlI! ■"«! A . ..jAtl ^J - ^"' t,\\ 4-<i-<j5 
La 4jr JI jG_4_l fidj^ls CjI j i i u] i LjjIjj 1 ^ ' a j 1j-;tJ^ ^L>0 ^JiL^-l l f \ uj2 1 JLAj 

■ "'I a , „j Atl £j| .^yjjjJI j«JL«JI ^ 4jJ^lJI .ijljl! 4^L^ <_a!j_LL-ul jju 
^jjjLt-u^/l 1 jjt ^_^JLc 4_uLoj_u^iIl 1 1 nljijJI ejjt duL^ Ltj . ^L>.jJl L^j jlj 

(3 j ... HJI (j-cjlinj dLi V dili (jla ^yJjjJ! <j-IajU <b '1 . V.al 3j_i£j 

j_j_Li^aJLl!j ^LxjVIj i— al uiSu t iiVl Cj^Lrca cLujjJI JjjJI jj-V (jjL«jJlj 

»l mi'iLi 1977 ^Lc JoLjjJIj 1974 ^Lc Sjlj>. j_«jJ_o ljr £ «L>. Li^ 'cj^j 1 

CjJL>.1 «L»_)LLa <G o j a tl)3^ A , ,.jAlt cL^llLl 4_uj-*J1 jl_Li3^1 fft-t^aJ 
Ja-jJa-geJj Ij '"'I A , ,,jAtl ( j_ a i . 1 ta 1 1 (^i^- (_p3j-«J! c-L^jeTj 1 1 't\l , 

J^l (Jj ' " ~'^J OJ^*-^' ^Llj^^J d Hjl I II cL<j,Luj/ 

tjijj" i ,i U 1 r 2L>.mi S-La-Lu^l i— ilal Lall SJLlsjJ! oLuljjJIj oLaji«II 

^Ir JjsjlI! JL>J,I di! j 1 Ltaj] jlSJj . JLs. ^Ir J_l«jJIj t_<jj_3JI 

i fT^i'Ctl JLi£. I Jjj-4J j I a~"i i ii^U 4^>- 3_ujjlII Jl jjsVl (jLjjJaj uiJ 

^>>LU! 4_J_4_LJJ i ijr JJJLll jj-^J-ILl A , ,.jAtl CjLoL>. til^E_Jlj 

ir-ijl dJJjl^ .(_£j^>.yi 4_LjLa-i ..j A tl CjLj*-j_lUj 5 J 1 1 ii^U i a a «Liulj 
Ojj-jSsJI ^-lu ii * 1 l"j tdil A , ,.jAtl ^_lij tjr^^ J^iJlJI 4_i£,Lqj>. <Lul_tJ 
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. jJI . .SJaLUj 2tl ^-j-— • j->. ^jjo i(_jjj>.V! ^Lii^! j r L^ls 

JlJjj__> ji ^1 »t->tl ^_La (jj-ll— »JI t-jLJI LujJL>. J^jj ^j^- 3 I 

(J *C Mil L * - L QJ > . L^jl t£C_ll . . dtjlj ^ HI -»J1j A^J I lllj^-JI JCJ tAj * Sj ' tall 

L^jjjSij Jp-J^ £ Lj-i-^«-l' ^^La^/I (j_a 3_c jAJ*-a L$jV i_U j .CjIjJt- j'tLi ^ n i n_i La 
^ 4jJLa- Lai i4j^itjj L>.^Lai l_i-u^lJI dilj .3 huhII L$jLl 3-»-J-i 

jLiJIj (J^jILJI (JjJLx-i oLlc. I JLo-j j j— «J (^jjlI! joJLkJI (jl Jj . IjLJujjI 
J j i—Uj J . 4_iL<i 4 jt I a t_iLjja (j-o liilj <_u~.Li.qj Laj w 

(J^>-J ^jjJlII jJLj— oilj jJLj— oJI ^3 «Li_»L>. 4_oa_u ^ -»-.>» tl ^^tiXI 

4-j-jjj<JI 3j_jj_>JI 4_uiJ 4jj3j_<SJ! (jJaLU! ij_«j>.^/! j^_JI (_ps^>. 

JLaJj . ii_l-lU jlxjJI (J^s-J i4-l3|jj<JI (JjjjjJ! ,_jiiLLa (^y^J i^^jjuM j_lL>JI 

» )^_l>J1j i(_£jj!j^>J1 iJ7 ^j— xJI ^Jl o uJI OtJ>o . 250 ^e_Ll 

d 2 a* ^ **' a ^^p^ j^-t-— c t^JLa 4jr L 2, ^ ( u\ Cu> i^jjUl * jjJlIIj i^jj— uj^jJI 

I J-Lu j ^ Si— II I i_Uj Jo^l^JI ^1 £_a Sj^it^Qjl ^^>LoV! i_u_jj3 
(j_a (jj-'i '0^5*^1 '^-^ ^LjjJejlLlI i " 1 1 fl • La I (_^>- Sj-C- ' f 1 o i ii 

( j^o j^Lfl 300 l_^_Lo 1 600 i^l tj i ii T1 ^ 1 i i tiit-o* cjj^>.^3j jj^nia ijr i_uL>. 

iJ _t_Lj_oj-j (^pa^-r^J CjI^IjlILoI L_uLljj^_a ijr 3 Jl>.^j tillj^ aj j aj ' aJI JUj^if i 
«Lc j q> a JU>. ^ q -w^M cL__Jl4-1 j-t— ^^j-^J * CjIjl^- i**i pit J^>-I 

jj^>. l_A^^>.J ijj-oj^. (j-* 3^Lc 1 ^ ■ ^ 1 . ^» i La £_o id^jjJtj^JI 

j, n j T i II <L>.1 i n a (J i uU La) ^ m t "^^l ajJLoJI ^_lLts_i ^jL^ Lc 
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i_La_j_>JL l_i Jl L^aJSl (jj-i - la 1 j 1 1 a J 12! j^s_JI I Ju-c_a (Luj-£U ijr JL>J1 
^1 ^Ljl3 ( _ ;r *Uu (_paj^>J! liilj (J^s- CjLjjJe-jjJI £-J-«^>- (jl C 1 j" J-2Jj .(_gjLi^J! 

I c d ' "* J * ^~ (j^-o-jLa 4j^ie_uJI ^p\-a^\ dJJj (j-o (jJj-jlII L-kSoJil Lalj 
(j_« CjLxa d * 1 ga ■ 1 Cj LJa Llo* V ! jJ-dJ LuLjjj^_a ^JJJ j q 3> '.^^jJLjJI ^fc-cJI 

j^Jl^ji, jj^ALVI £ L^>-j ^jJLtl Jl .i uJ I ^ (_gjJej^aJI ^-LLI jJL 4-l^iXI 

(jj-S 3j-£jJ.I Cjl_j-Lal_LO~VI CjjJLS JLSj » I ^ajxll _)t jJI (J I 0 ~u (_y£j i(_pi^!j_a 

Jjjj Lx-> 4l«IL>J,l CjLjIsLlo-VIj (jJa (j^jla 800 ^1 ^a-J ■ La j-o-^/l Jj9j-U 

/98 <■"■«! \ 5^1 2 ' ^ ij^-* 500 j se 1 ^ 1 1" JjLi^.1 ^j^-il-a ^^^^-oJ I ^^^1^. 

. _}^_j_J1j a j j i nl3^-J1 h-l>J| » ijJtlLi JL>. tillj^ . a jjJi^j-o JLjj^I^ 

(jL^cl !j\c LfljSIlj . jJ-Sj V I jj'a 4jjJejjJI ^LaVl Jjir^a j^lj->JI Lolj 

ClLa- i ( n ^£ a^j 1 n ir LUj a^j t hLj^oJIj aj * ' ga II ^^Lal JL>.^j I j nt (jj-^J 
ijr 5 Lai . _}jJl^s_« ^LLa_l J»**t i n 1 (j_ojj>JI (jL^ ^jlj 4 Jju Ji**( i nJ ^eiJ 4_pe_Laj_u 
(_gjlj 4-j-«-ixtaJ I CjLjljJaJI ( _ ;r 3 ajj 'j 1 ajl CjLjjjj^ ^^Lol JUa-jHi 
j^c_>JI ^LcLAj JjLu Li^.1 i ir-i I j *'* ^J*" 1 ' "I ' LlIjJI (^yJ^CJ UJL> * a -^l 
^yJjJLs. ( _ ;r ^ I JJ^*" J-^ ' ^JJ ( iiLj^jJI ^^Lal Lai al »t-»tl ^_La (_gj_L>JI 
O J-* 1 -^^' J- 3 *- 1 ^' (jjJsaLiIu (jr^-J a £ & ' *=a (jy^ u-l>JIj t t j-ujj 1 tJI ^jl^w 
Jil<UJ njLajij^ (Jl n i"i UJL> LaJLl I Jl>- (jl Jijj^JI • 4jj J t*C < 11VI 

C^jIj^j>. Jl_Lc sLlaLxj cQjLa CjLuiSLi j-<u>.^I (Jj>.Li_o (^ji^. q u-t^JI 

j_«j>.^/I jLa_JI J^-Lj/ i_y^- 4jlx1X\ t—il-LflJI j 1" "1 nj tfu-uj-><l\ Sjjjj>.j t_jLL><jJj 
(jLu/j^ 3jjjj>- (j-Sj 'ij'j-i^ 'L^'Li.j sLtio-JI JjJLr»JI 4jjij» 1 nil ^jjs 

^JLjJI J^Lcj t cLxSjJ I J-jAi- i(jlj_i^.J jJLal (j ".'">! I Lalj .j_uSLII 

^_j_L>JI (jj-Lc Jlj>.^_1 j tt^i j <fr (J^E-Us ( _paLjjJI * Jl>.^j La^ 4i>LLd_aj 

j^t-JI (^Lai-Jo (jj^Lc (j n i*>JLi 2 ^ cLiJtlLI * jLl^UI d 1 1 ill 1 11 jG_<uj i^jjjtJI 

lA^tlajJI 4_ujj(JI j 0 -^.tl SjjJijJI 4jjij» 1 nil JjJijJI (jjs j_«j>.^/I 

Jl a mi (j n j "kJIj se < a 1 1 ^_L1I ^ i"i **( M lLUjI^j i 1_)o_l>. L>JL1 ^Lu_a ^l>*^ 
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(jjJI iO-J-U J-^t^l >A LiJJli i(jr Jj-JLl1 fS-IUJI ^ 4£^ifcJj]! £>Ll>U L_3j)JJLA 

t3jLJ-aJLI £^L_a^/1 cJi_Ljjrt_a (j-* UL^-* ( -^T 45 ^Jlj^. ^ 1 (JJ^llseJ 

Lot . £ Jl_j_oJ)j-j j ^^u-uLj^JI j a^-LujJ Ij * ' <a 1 1 j A^j-mlg. LI 1 CjI J_jjji£^ 

Q-a J-fllj ' ; ' J la U ^ZLiJji j_lL>J! JjJ Lai . JjljJI Cri>^ U " '*' 

d4-jlj J-i^j^/!j (j Jja-J j-£ajj J^jILlLI t_il_LiII ( _ ;r 3 4j^ie_uJI 

<" i .i^L! 3_>JI ir^i I^U-^-j ^Jal uJI (jja 3j_u^ CjljljCLol ^Ja i njl (jlr 
J^LJI Ja. djlr J .^-»""a 4jjL«J! cljLal Jii=Ij-u}LJ aLtlaJI jJLa La! l( j;.>LuaiaVI 

Sj^icjjJ! ^^Lo^/I (j-a 3j_uSLII Jijl jll dJJt (j^. (J»l i n" t (jl Lb j-jJLjc^ J-t-iJ 
SL^JMJlI^I (j-ui^l JL3 (^JLo ^1 ^1 tyJjJtJI o^^JI *L>-j' (jji L>. j ^ 

^j-kJ! ^LijVI ^Ljja-I jl2J S t _ ? JLL«J1 (jjj . .ritl i". ^ . »l (_£jlo (_gl ^Ij 
^JI^UI I970j 1 969 ^ 1968 cjtjimtl ^ ^jj^i^tl Jjj^K ^la 

1 56j, I48j 138 jJLJI ^iLiJ! j-LuVL LSjU* ^ ckJi I438j I370j 161 I 

(jl VI i3_ijj_«JI j^LJI ilSL^J! ^ .ij-»JI Jjlj-o .S_tLijJI S_ujj(JIj 

O^'j^' Cr^ ^ 3 ta. t_4^,j" i uJ i LijJ^u (jiaJ! (j^jla J-Lu jLCj V ^jjlI! ^LliVI 

t>j>. i( _LASJ1 Jal VI jjju^sli) £-Lb Vj i4jL>J.I c.fqinVI 5^ I Li ^ j s.l_LJI 
i_5 jJI j«JIjlII ^Lijl LoL^jial j >IjLa Ijjj j^uj 3_u>j>JI j>LJI oUISLol ^l 

L^Jajjaj i iiLj^JI ^^Lal Lai . 1975 ^Lc ^jjs (jja (j^jla {jQ i a II SjljJs jij 

^LljVI ^Ljj*. I tjL^j ij^olj-u/l L^iiu-i iuj ^-jjjlII Lgiili !^La 04-iil j^c-JI ( _ ;r s 

.jj-I^ LJ^ri-^ 0 ^ 1975 ^Lc (^jjs a^j ( nlj^-JI ^^Lal (jj-^^-*-^^ 

J i" il i'LuutVI Cjli 4_uJL«J,l Cjl^jiiJI CjLcjaj*js jj-a 3jL>.lj 
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-(_gjl_iJ! (^ri La-Jl— l_SL-t-L>-< nil cjLjjIjjs- Jiu I I»ju cjLjj!j^>J! cjLoL>. - 

. OuLajJj jJlj C^lj-ti^UI-Lu-o^J^/l 
.j-u_u!^_aj ^J^-^ 3 c?"^ C?**' '1 <i 1 "Vl (j 11" i n 1 1 nVI ^LuV jljjs - 

■ jtUt|j ouVj-iJIj c^VjSLusj^JIj iL^cl^jL LSLJLl Jlo 4J3UJI jIj^I - 

.4-lLL«JI JljjjiVI (jJI 4-lL>J.! oLalj-^L-uVI - 
LlxjjjG jll dJJj d j g frl di ) c I 1 aJ JLujSijJIj ^jjj^al! j»L«JI oLsoVI 

ii— al ulSLj < nVI ' La ui ' j<u (j-aj .cjLul£Lal (j-o ^jjJ! joJL«J! ( _ ;r a Loj j V 

»l <i*i 1 nVI ^1 Cjljjill dJLLLi ^jjlII Jj-^j (_^SLI , LaglaieaJI sLi^iiij (j^J 

Ljj I Ltaj> ljl_j_«_a lg-al JlSt'i i 11I J-J^-*J SjLo diliS 1 ^i!la O-i-0-i ii^M JLs- Li! J 

4 ■ ea j * II JLa JJ-il! (jr^ (jr-"^ Lx-lLs ' 0 ' "VI J^'^i £}L3e& . 4 n K tl ( _ ;r utXJ 

3^-LsJI tilij J-JjJIj tilii S-^^ 1 c^LH 1 -" LULcj .5bj_L«jaJI 

LgjLALaiaj <Lc I ' 1 a 1 1 aJJb jul&[1£. f^-J-? 3 * * ijr^ t ^~ LA 

iSj-^Laj «3^>-Lc 5.JUJI SlsLLJI j! VI hjjjlII ^ S-uJtU oljjiUI 
^ (S^la 4i>LL) 1973 ^Lc ^ ct^ 1 f^ 1 *^ cr^ 1 o'f^j^ 
j-aJi 1980 ^Lc J_l2 3 UU^M S_KJI SLp-LliVI (jJU^-b 'o-^ ^ 13760 

-VI ,j_a ^ Cal\ 273 10 

/ ^Ij^j-jIj^ 1450) j U'a ^ JI^-jj (^111 i.-mhiiiVI (jjj Jj-ai! dJ^L^L^/VI 

jLl»x |jL4>j .(601) (jjjjtJIj (820) ojjSLIIj (875) SLujjJI oljU^lj (jji 

4_Llj_o ( -J -Lc Ij-jj^ J^-i*- 0 J-^J • -i^Lj-II ( _ ? jLiu'^l Jgl mi ill 

(jj^ / j»l j^->L^ 18) jbjjjJI ^ oVjmll (Jsi c^o- i^LujjJI j>LJI ^lSj 

j_3jiUj '(jyJ^I f 1 - 11 *^ Cr^l tiJM^VI Lai 1970 , j»Lc L-cuiJCJ 

4-l>.LuVI oLaLUJI ^ULu ( . , . „^ j .qL q^^lU 37 , 5 ^jg-LWa 1 980 , ^LJ 
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(j-Ia Qir!-^ 0 I 0 • 2 tfj! J_2_a jJa ^itl jje-nJI (jjSLu^S t4 i i nil ( _ ;r 3 i." i i a i "VI 
1 ^_a it- ifaJu A-i^LUs! sLj^-Lul CjLaLtaJ ■ Ujt-^-"ll LaljJ jjL^ i l_L& (j-a .4-Lmll 

i^Ls. <LujjJI ->>Lil! 2-aj^j <LaL* (^,43 4i!LU j 3J)L«JI Laf 
p "->■ a i4JLuJi ^Jj - p a ^JL*J1 3jL>J1 ^jJoLlLI ijr a Lg^^ja^J 

- La uiJu (j I j«-J 1 Jil j_tl j J_a Jwa I j A A a-a J_Ls=l'J , < ^ "X", , 1.- 1 -r 1" (j! Ljolc 

d r- I ; , ^. tl J_La_l ''-^^J (j"" 1 ^JJ^*" Cjtj-uljjJI L^al JL5f~ ' L^J^ i~ I ill 

(j 11" 1 11 s 1 n^fLa .^jl_>JI (jjs 1 La-c L^j »l ii" ( iiVIj 1 1 j 1 £p < "'"•"I 
jLa^>.VI Jl j -v (j-aj 1 jj 2 i"j^ a ■■ I t-SM t_jj_L>. t_ijJLll .iaj>-j_a 

4jSj_JoJI c Ij 1 — tl J O^rh 1 oA9 ' ^ii 4 -"^ 'L^j^-JI JLaji ijjlj^>JLi 

i(jlj>j-<-aJI (JiJ-uj MJ-^" I ' '■"•>» < Vlj (jlj>aj-a]l Jjj-iIij (J :=e -^' Cr^J ' ' "* ^ 

JL ^J - t -J ^MH I ilVl H**( Ui-U ilVl ^ J I ill 3-aj ^1 ^o-Ji ^-"-j (jH"^ ^^J - * - ^ <LdLLLtaJ| 

l_£jJI j 1^ LUall a| jiejjj/^U SJ-itLv S_Lflj (j^j" 1 ,m 1 11 Vl 1 aLjJT -s!j_u-<_ul 

j-uj/Ijjs jjia 365^tj 1975 j»Lc ^ 4_La iLLS-Lu^l oHLLJI (^JUjvI jJj 

^Lc 3jtl^m ^p-bjVI SlsLUJI (jl i^iyVl (j^s (jJa t_iJt 140 7, 

1,1 jmVl ^l_jJt (jjj (^la (JJ! l55_jj_L^lj_a £j}a eJJi 405 (jj<",i» 1980 
1( j^j"ii,iii,iVI L^LJi^ 0 , 14 ^1 ^iVl (j^s ^Lbejj .(j'ig i.iVl 

jjiiia dil j ^Ir j . i-aLJVI (j^s (jJa 0 , 2 ^1 j_i i ..I jit (j-o (jJa L«£ 
15 (j-^* ^ ^ ^-dj-* '— ^^tJ-J^I (j-* LjJ f i ii 4_jjjjl11 4_o^/1 ^J)jj**( i n" (_a^j_u La 
tiJJj . IjVjJ 250j I 50 La JLjs-IjJI (jJaJI ^j'j^y J^J- 5 Uir^- 0 

ijr Jj-»J\ t J-tJj**( III II H^M j^)^ ti^E_J1j L-^l Ml^**! I nVI Ja-i-iaiiJ ^jji^. j-i>o 4JLjJL>- 

4_LjL* CjLuiSLi ^jjlII t_i!jjJ! LCjI! Jj^-J Cm"i JlS^ idllj i_uL-cjj 
,j_a I n i<- I j j i^i j ^jjlJI j«JL»J! ^jJ j! -QU J ' " I I Jl n i" i 

JLjlj ^jjIj^-J! jJjIjjlJI i <i-»» I ^jj3 j-jjjlj LSLJLl ^j_a £jj iduV^£Luij)j-iJ1 

' eLL^J C^V^_jSLj_aj-iJ! ^j_a ^JLLjlII ^Lij^M ^-Lu j I rt j i a 1 1 J i ntlj 
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JL>.jjj iiiiljl^ 3JjL«Jlj 4-lILU jl jl! (j-a OuLijIIiillj Oi-uijjLjjJ!j 

3_aL& liJLuLt hjIjijjjJIj t-jjJLU (_j-3j ij_«j>.^/I j^e_JI (JjvLji (j-Lc 

LgJ ~ " aj I i UJ I j t£ i.^it j II (j-a JUj-aj . 3_jLa£j ojjS^j cLujjJI J^LJI (^yi 

I v^VL^a 

,j_a JLjJjJI dJI_L* ji (j ii qJXi n'q oLjjIjj«JI I LloJLsij LulL Lo I jlj 
K j I j i n II ■ a t-a-jj Kjlj i ntl CjLjjIjjs. • I J ' a , I gj. 3 j , ,iL-u^l CjLaLJJI 
Ot-jLajj_SLII CjLjjIj-js-j i3_j_!L«JI LLlxjJVI CjLjjIj^vj (_£jl_cJI q\ La llj 
(j^lV^jJI CjLjjIjj>. (J!la jj^jj>.t CjLjjIjj>.j iduLa^JjjJI CjLjjIjj>.j t Cd 1 j^il ^ e-L t , lj 
CjI_j-Cj_cJI dJJLj ^Lj_iV 3_aj^UI CjLaLiJI < la « aj . Lij_j£.j Gj lj j" i"ijj.a] I j 
3jjIj_>JI '"'I iilaJta . cLujjlII .S^LJI o±$s-.^ jjj CjLjjIj^>JI (j-a «LatL>J,l 
Jui3 4-lJLlIjLCJI LJaJlj (jiJjLdl Lai (^jjlII (jJa _jjl ( _ ;r 3 3ji^>.jjs -iLCj 

c^jlj-j-L>.m jl>.^j , 3_ij^» i ullj (jl \j , ..llj j . ^. «j -^.llj * ^-^j-^ 

Ljjj_»j/ (J I a i"i j jjlj^>Jlj i_1jJlU ( _ ;r 3 Sjaa>_aJLl i4jJlC.L2JI (jjj-^ J J * ' "* ^ Cr^ 
t(JI aj-LaJI (^y^J (jlj^ i nil j^j-iloj (fiLj_alj-±JI) 4jj-t-aJLl 4_j^j-*fuJI fil^se-L^aJI i la i '-jj 
( _ ;r ^ (j^' Cr-^ 5 " Lj*^^-'^ i." i jo-La Oulj-u^L!! el^>.^X\ LLLajJLVI Lai 

j»Lc J's ."ii j . Ij-^j^ (jljij-tJI Laji^>.j (JLalo-l jjL^ jjlj i^jjJI <_jIjHJI 

J i aJ j«Jj isLujjJI 4-SIa-Lt I 4jjI/Li Sx.Lu^5 j p »" CjLjjIj_>JI 5-^,1 i (jLa 
(jlj ■ ^ ■ ■ -I * U 5 'I eu ■ a VI 4_ujjlII CjLaLiJLi L^jla 'I alS i uJ (^H-II '^■J^I 
(j_a ^Lljt_i J_iJ_>JI (j-a (j-Ia ^Lljl (jl tilt-o^ 4 lj-tou_a ■ 2j i o U ' la-ilaie-ill (j-^-i 
(j£LiiSLII) Ola-mVl ^a Jo.1 j ^Ja ^Lulj h2jLjjIjj>JI ^a Lalj^*. ^ij^ 60 (jJl50 
4_lj».LuVI CjLaLtaJI oJlL JL2Jj .CjLjIj_>JI JL>.lj j»ljj>.^ij^ (jJI ^Llrsj 

(_ybj i^Lc/ 90 j i^-ia ^ (S-tLtAll i.-. i in I) iijl nt j i nil Jjljij^a 3 g g LaJt,l 

'fW o^ 3 10 o-^ 3 cA9 'f 6^ 12 VJ^ 1 (>J '(f 1 ^/ 60 ) o-^j^ 1 
3_i_ijjiJI i." 1 1 1 1 ii^fl 3x. I '< i cjL>-Llo.I jJ-Sj 1980 j»Lc (^j .cjLjj!j^>JI (j-a 
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209 J^e-u i4_ujj>JI <_J-i^aJlj JljJijJ! 4^,1 i 1^-1 CjL>.Llo-!j (jJo i_iJl 36 J^e-ij 

!<5 .U.U^UI 



' a ui£u i Laj i^^jjlJ! t_j!jjJ! ( _ ;r 3 L^-La j^l jjj La Jli-ajj 
cLl«-&VI (jja L$J I j «j i ijr^J • *(*_W a - 3 ^"^J cJLjjSLJIj (jjjjjJIj C CjLaLi. 

4_j_Lc Jj , ^, — 1 1 jjLuaj (jl VI £JL>.I JJ-^ 3 Ouj-jSLI! LaL3 

4jj-o*J1 . .*•> tl ^£ 1^ i"i"t r a JL>.I ^jj ^ jJI w aj-JaJI (j-* L_oL_oi l ^Jt> 

^j-a /65 iJ3 J!^>. j I L^aJLI 1 JLA ^^ylajLJ J .(_)-aJL>. ^J*C mi '(j h-l>J1j 

j^>. ^Li-q-uS ( JLjJ->J! jjjJj_j£) Oj!j-uJ! (j-a CjJj-jSLI! Lai (jiLnJI ^LljV! 
J^jILlI! I Lalaej i ■■ a Ou_j-j£LI! (j-a ^^LkJ! ^LuV! a_j_iuj =Ll2j (^LjJ /20 

JjjJI j _i lojj .Cjjj-iSLII (jILiJ! ^LuV! (jjj '/.50 (jr-tlj-^- Jj^ i>a Lyb L«£ 
ojl>.j Jjlj-iiJJ d-"* ^Lilalj'-v.l jJ-23 <^p- i(_Luajl! <jjl>*-" y^* - 

£j2jjlli_u ijj^ 3 cJL^rJ-^ 3 3^*-* ' f*^" ^"^P*^! ( — i (J-^ 3 lJ^tJ-^ 3 245 ijr I1 

. ^^L_jJ! I j i ^ ♦ " j '■ ' ■ ^3 ^j^?e_i i Ljj f < u (j-L 3 ^j^ji-a I , S^^jJI 1 982 

t_!jJLl! ( _ ;r ^ «L>.LLlJ (jJal—La jojtLS iOulj-Lil! ^Li- {y i — L iJ .'^ I ^ <U-mlJlj Lai 

j 1975, ^Lc v^Ij-jJl^L. (<>L3 lJJ! 22) j-jIJ^JIj lJJI 160) 

L>. r ^ LxL^a L^W 

jlij J-Aj i ( Lyjjj/ Ojjj^ (jJa ! 45) LujJ 

1975 ^Lc ^n.M ^LuV! (^-lU^.! q\<; dllli j ..ojjSLIIj J! jjdlj jjIj^JIj 

(j^a-j-La ".^^VL^ cLcj^a-a '— ' 37S ^j>. jJLi Ojj-jSLII jj-* 

. jJjjUjJ! jj-* (j-^ 3 c 22_J T 1 93j iC^jlj-uJI jj-a jjJa t_£il 1 1 82 , w * j Jq ojj-j^ jj^ 3 

^LuVI (^JLcjv? (jj: */2 , 5 5 j i ,i h ^jL^ cit ^ (^jjjJI jL^V ^j-s-^J 

, ,^ -Lt I 4-g.l i ir^i O-jj j*Ctl 3 j n fr^f Ij lajj . ((jJa U5jia 52) (^LiJI 
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' l-jl^^-itl £yt JU^La 4-uj/Lu/^/I 4_uLuijSLI! 1 "'I c I * 1 all (j-o L&j_i£.j 

Jj-i-jjJL! «L^_H_LU <JjJ_11 £_a ^J^JuJLj L$J ^unil 
CjLljLiia (j-a I J^** 42iaL>JUj ijL*-<j/^/l ( _ ;r 3 joSLajJ! (jloj-oj jjj 1 ."ill CjLjlaX. 
j_JLi^J j^Ll 4iLaia ( _ ;r 3 j 'nil jj!j_>J! ^Jjjjj! ^jLn-aj . 451 \fj~t i a U Jj jj! 

£LL^! jjl^ j ^15-10) ^JjjVl JL^x ^ 77) 

3jLo 1974 aLc jLuV! u^)jM ' ' "tl (jJuus jSLi <j-ujaj ^ 

. (jJJaj 76 4jljj/ L>- j 

(jlj i^jjJI (jJaaJ! dil j i_S^L>. 3h>^ ^'J 1 ^' >j lS' ^"i l -^>*^ 
( _ ;r ll_«J! ^LuV! Lai (JLh^'j "tO*^ O"^ *Jt^ CjVLjIo.! liJLijt (j^J 

34 , 5) }LLj 76 4jlx^ 4j*.U.j i— kit 354 ^ 1 975 ^Lc jli {y> 

Jj_±jjJ! jj-a ^JL*J! CjL>.Llo*1 (J^oS^j ^jt £J3alLl J IjLA ijjjjjj! jj-a ( La 1 jj^oJLj^ 

.Jajj 4j>-L>.j lJJI 700 -520 jjji^. ^ 2000 ^Lc 
4cLu^ij JaLujVI 4iu^J!j i3_aL$-JI 4jjJLiI! ^jLtl! (j-a oJLjjSLI! j 
jj!>b i_1UJ! (jLa LiLc cJLaSJ! 4_L>-Llil SJL^J ! j-t^ij .cJLoJIj jjj^»J! 
( _ ;r lJI 3jl_i^>.jJI SJjjJ! 5_ujJLI.I 4£LLa-U j-lUjj 'f ^ lJjl ^ d 

p T i a ijr ^ t _J_SL_j_i_J I £_a JU>.1^IL) Cli-O* idJLloSLU «LLaL>. CjLaL>. ^LljL) 

( j-a ^jJaLLa ^* * ijr 3 4j^_aLa ^jJaLLa Ji^>-^ai 4jL3e-uija ^jLu i ^ r ll ui£!j t oVI 

^jjlI! £jJ-Jt 3^-^ (J^"'- 5 J-*^"^" J^ 1 ^' Cr^- ^Lj^LaJI ^^J"^^^' 

jUJI E L*VI 

j I Mil Wl 3 < i „l jJI c^j!j_u^U! (j^LL 0 (j-^J i4jJlcL2JI 3>^_5 4jjlcL2J! 

I a m i i'/,7 f_y£ (^LkJI ^LuVI t_!jJLil 4-a-&l i n a 4 < i m oJiij J-ilj . (j! JjjjJ! 
( j-a /80 ( j-a j^Lj ^q_aL(_uj (Lu_a1jj j-ulj) (^Jjj>.t (^Qlj^ £_a ijr A 

<- iniKJ j»L>JI ^ -5>>->a iCJLi^ (^la <_aJ! (jjj M.f j-JLJ! i(jIL«JI ^LuV! 
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cuLaUJ a^ujjJ! Jjjdl LatjJ q\<Z La ^ 1 6250 ^cj I975 

( _ ;r Lcj ^LajLd! jJLa (j- 3 ^ij^ 0 ^° 4 ' L$-j^°L>. p^j" S-^Lcl dJLjJI 



(j ii «i i"itl ^<sj . . ^Lj^JIj 4jjj_JI SJsLLaJIj i4-uj^£jjJLl$JI SJsLLaJlj w *j; k tl jlillj 

3nl~AJil ^l_ajVI Sjji^cijjLflljj..>l jn"niaj LJU- 5al Ull ^ ,„1 ,.,Vl j i I jjj, 

j . Ij-j-j^ LjjLIj 2 SI tall gUacj <LlI.L*JI *j i\ i a a ^ ^Jj-U .SjjSjJI <j-a 
g^jl 3 a LlaJ I 3alUII j \\ 3_lI,L*JI CjLiIaLiis.'^l 26 JjJ^>- (ju; 
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(jjjall 0J99JI (jfl 6..ijA«nJI OlgjjJI (tut I (jlc 6 j£j 



Oj^L* 3000 5_JL>J! 4^>L^I vZjVjj^ £>La <<&Jil\ Ul 2100 -2075 

(jlr I ^1 J 1 ^jl i2000 ^Lc 031^ ' 8 -7 ^1 ^Juj" 1 u j»Lc / (jls 

j^s-ljl 1 Lj^Juj/ (jJa Q^jJLo i_iJl 18 -17 JjJUs. ( _ T i ' j" ' CjVjijla 

^^_jj^_jJ1 Sjjj ^_u!j^_jJ1 3jj jl La uj i\ ^^jJI i^^_J1 ^qJLjlII ^lLalu J 

. . . ( JxSj-m^jj 
i 4-l>.LoJL>V! 4jjjJ! iLsliaJ! cJlj Loj 
^Ijj j»LaijJI (j_a jj^lj 3JaLLaJI i>j_4> (jV till j. . iLS LLaJ I LuJ ^ w ^jla. 

\jjti ,jjs L4ijll)jj (jSUI! 143LL2J! 5_ujSL! J^sUJI jjjjij tsjl\ i^^AlLII 

^ K II («^tj>J! (jf 1 ? g I r Ijlj p se a H ,j_o 300 3'>^-| S^solJJI 
Ljj-La_i (j-* lJ5tJ^-° ' ^0 J ~" * iCjl_La_jj*_<j_LI 

( jJaL J^-a <L>.j^>-**( 1 ntl Ji^^JI ^1 cLlLsju I 0 c ^jj-^ 4^LLs w La *" ^ < aa I sej 1 U 
JjJLillj , J . ..1 1 4jj_<iiaJI Jjsl dll '3j-o i— ill 500 ^a-u 4ji*i»-a 

.^JjII Jj^jJ! ,jjs 4aLLaJI (j^s jjolill 
. . SjLs. (ji^. 4^LLaJ! jjL^o (jjs jJLLaj (jjs ^jjlI! jll ^1 JjJ>-iJ 
l_Lu Li£ «GL>-jJj iLcl^j! JSLi ^j^tuJI (aitiJ! /jua 4jIL«J! oLlLLlo-VL3 

7330 J^j^ ^U^j l( >Ls L - i! ? 7600 

Lol .^paj^fl ^ ^ 1 - Ct>j jILo 1 200 1^ jUjj e?-^' J* f 30 

I45)j-u^_a 4jr ^J (c?*m < "Ij^j-ll (j-Ls ^ji^lLo 100) c_JjJtll VI duLC CjLjLu 
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6..iiAanJI CjIgjiJIg qIuuIII 



^Jl o miJ ^jl i it (jj-jsj i^jLjX. d *T^1 , ,.j 1jJi_4-i jJ 1 ^j_*i_jJ1j i4_j_L<i_jJ1 4_ujjl!1j 

3243 _jjftj 1975 j»Lc <yj l5j^>JI (<kstiJI ^jj (^lUJ! ^HiVI jL jlSJj .3! jjlI! 

<LLsi jJLla ' a ac 9 (j-^ i)J j 1 a ' a < a * 1 ij-«JJ L$-i-« CtTtt T ut ijjJa ^j^-tLa 

(jJ^jlI! t_j!jHJ! <_3j|jj<-a ^tAI! (jl 4j^j^L>J!j . LlL»-o cLalajLa i f llg" i Jj 
.sLl«_uJ!j 1— al i'i'v" ( nVl j i.~ < sc j 1 1 (j_a JUj-U OJ- 5 JjlJ-^' J^J^ (J^ 5 " ^*iJJ 

(jj_iLa 55 67 , (J-SI tl jLiJIj (J^laJI (j^s j«JL«J! ^LljJ j^taj jl2Jj 
j-LL.)?! o^j 1977 ^Lc. 63,2 ^1 1976 ^Lc 59,96 1975 ^Lc J^j-. 
«U jjlSj j 4 W-*^- 1 lW^H (JL^ri^-* '9,5 1 975 (jr^ tJjL?"*- 1 ^ c^L?-* - ^ 
^Lu^l ^ 13,4 S-sLj) 5 ji-i m Lj-ojj (Jt!- 0 ^ U5t^-° 36 , 6 1980 ^Lc ^ 

'.^LU! 27 JjJLaJ (j-lJ-o J-A Lili SjLjjJI iJJLifc ^jjUjj . (_gj 'mill 
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Cjl_Lj_ll_«jLll 4_jL^_i ( _ ;r ^ 4J ^ ^*i 1 11 a 4 _ =r JLc t ^1 (Jj-^J (jl (J-«J-><JU (j-o (Jjij'ijII 
jLia 25^1 J'^_' JL3 (^jinitl ^LuaJI dJ^Lgij-uV! .ol iii 1 .."ill 4jIjjj 
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(jjjaJI 0J99JI (jfl 6..ijA«nJI OlgjjJI pal i^lc 6 j£j 



2000 .^Lc (^^.j jj^ 1 



=Laj^Lj_a JUa-jj CjL-L^La-a jl j_jLtaj Sjj^Lj 'L! ^^-ulja-JI j ua lc (j! 

0,005 ^ 235 ^^j!^ 0 695, ^ 248 ^^jJtjjj /.99 , 3 3 1 , „ i j .3 »ntMI 
SJaLLaJI (j-a «iJjLa cjLuj^ j I La S 235 ^ j_uIj^jJ! jl La ui 'I j j . 234 ^ j_u!ja-J 

La (_gjl 1 11" 4jjIj^>. SJaLLa JJ-y ^_a-ulj_a-<JI Jj 1 ii^I (j-a tjLaJj ^LLaj 0' C"^ 5 " 
^-ulja-AJ 1 n-»J.I 4-JL>JI 4-lILkJ! j^L^a-llj . ja^tAJ! (j^s ^Lilal 4_uLaj sLaiiaj 
j . j»j_Ljl J-J-J! J j 1 11^? (j-a J^l '/0 , I w I C Lg-J-Lc. I (_£ajjej CjLaLi. (J a mi" 
£-js ijajjjljjj (jla i_iJl 730 (^Ijj. ^1 Sji£jl! 4-lLL»J! jjLt^aj,' («ta=^a- J 1 aaj 
1 J-A ^qJLjlII JU_t-ajj . ^ j_u1jjj jjja i— aJl 680 ^Jl 1 fiLt^Lual 3j jJLa j jl_t-£a_a 
^_o£Li t^a_u1jjj J j i nM jjJsa tj^ri-^ 3 I 6 , j] ^o-ljIjjj jj-ka cj^rJ-^ 3 ' I L_i_J 1 

iljVj tall Lfl-Ja iZjLUjLajLlI j^aJ jl ^^l^- i3_i-I.L«J! oLa-LCo-VLi sLsail 

JjjJ! j (jl^j 1 ,itl jUoVI jljj^sjJ! ! jut ^ Ji-jLj V) 4jJL>JI S_£>L^Lj/VI 

j«JL«J! ^Lijl JJ-La3 jJiJj . (I J*'* 4_ti«ji CjLiLu tiJLufc i."' 1 info 1 Lu-ulj uJI 

1975 ^Lc ^ia 32400 ^1 1950 ^Lc <>La 3800 ^.a ^^Ij^JI j i , „ <l <y> 

jalaj iJlijjLaj i»l ajjJI (_)-gaju (j J^~JJ • 2000 ^Lc (jla 470000 (jj^J (jl j Laj 
Jjii'ilj «Lvoj! (jSLaj LaiLo. iCjLLuLaiJ! J!>L>. SjjjJI Cj^LcLitl ^jlS (_£a_o. 

\iut> Ju»1«j j .Hjjkj J}'-^ lt^- Fast Breader Reactor jJ!ji!l j-j>j-u (JcLill 
SjLjj (_5-t*;J La-i i^^jjaJLJIj 238 ^j_uljjjil jl La ui iVl (J^LH! 

Cj^LcLiiLi LJLa- <Ula La Jila iSj_a 254^LLaJ! c I La c j (jlr ^^jjlj^jJI SjJ^ 
<LiIa «j La (_gjLcuj 4^LLa j» jjjIj^jJI (j-a JL>.!^J! (jlaJI w Lajj 1 ■■ 1 Li JLic . 4j jL«J! 
j^LaaJI^ ^ JLflltll 1 Jl^J i, j l u)2 tjj'Cji (J|jl?e_>J1 ^t_iJ1 jj-a ^jLtia^! jj-a (jLjo-tla 
^ I <~ a "1 r VI <_ 1 j 1 <" Ir j 2 .j I U 1 1 ^aajlj^jjl CjLui^ (jlr J-al i^ill 

.^jji-VI jjLuaXI ,j-a tfjji (jlr 2 -al Lail JljJjj ^^jjlj^jJI 
.SJiLkJIoVL^a 
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6..ijA«(lJI CjIgjiJIg ijUiuUI 



iZjLLLloJ j .OuljLj^J. {jjjua ^Jt i^^jj^jjl jJLia^aj .c_uj^?tll1 jj-i (J3^ 

( jJa (j^-il-a 2 , 5 3^-1 1 972 ' " * i ' o «1 1 ^jj^illl j j i n^t (j-* ^qJLjlI! 

jj_rt_u /oJ Ij, ' '-^ " i ntl 4 -A^Lal uill 

jjjjjJI jj-a S-ujjJI -JjljiH (jijti! L-ijijAI ^Ir .-J LeaJI (Jlj Jjlj Ljx.j 

1 jjjV) <JLa^_i-£lJLj ^jj^jJIj ^jjIj^jJI Ju ( ul£] -i^>*J O i" JLaJ 
j < ••» « • (ij-Ia <— sVI 4 i n<v (jJl^tJ £j J-o 4JLLaJLa ( _ ;r 3 ^ ^-ulj^jJI Jj i ii^I 

j^ic jIjjjJ! JLojJ! ^Jsit) i^^LaJI JLsjj ^Ij-Lls t;r LojJI jj*->J! 
i_iJI 334 , 6 ^^jj^iJ! j j i .1^? cjL^LloJ) ■ U , I ^ jlxjJ! (^IsLJu 
(jl jjjjJI o- s ' J> - a • J -* - j J ' 

0_iL£ • ijr _ij-»Jl CjLL --j all ijr 3 _}^>.j_11 ^_u1j^_J1 1 * II * ^ til!!} c-xjL^cjij 

J_>. j_i ^Li* (j-I^ (j^-jJLo L_£iJl 53 j^t_u Cjj jJs jJs oli-uij^ll 1 Jul. c!jL^LjIl>.1 
IjJj // 0,018 ^jjl 0,006 jru U ^jl>i3 l. . . Ij ^ ^-ulj^JI j m.<f 

5 , 3 l£ J-^ 6-1 Ct^"*"^ ^ <— -J Lfl-t-u J-il 1 (J /0 , I jl jJj_4_i i La - >.jy\ \ < ) l_*_it>. ^qj 

"i ( ill J-iljo <LaLLa-Ll q\ hi tVl =L>.L>. 4jj I j^Cllm I (JjlIj wJJ^ ' "J^^ 
LlUsj-C, Lr»oLj tjl (j-o VjLl t Ij i o Lml LajLA i"»l A , ,.jAtl ^j-a ^^_u1j^_jJ1 

^jj^iiJIj ^ ^_u1j^_J1 j ^ ' aa q (^jt_JL) p**' 4_ijjjl11 j^_iJ1 (jLs itiJJ j 

i U j ta 3t "' j_yJ\ J-o^l ^LiieJ uJjjlI] t_j!jlULl 3jjj>-j^ I J » j »> J ^^lLlUIj 

: jUJI £L«mUI» 
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(jjjaJI 0J99JI (jfl 6..ijA«nJI ulgjjJI (tut I (jlc 6 jJii 

I ^ (JjL^II jx.Lu jJLl 

' J 1 a "** J^t!- <> -? ,j J iCjLLa-pJ,!j jLx-J! <L<j/!jJ liil j^j 'j -1 all ^Ja-mJ 

<-2jL«l 3 j 1 nitL J . 3_3jjlU J ,„VI <_^>. ioJjIjjL jjL^ij'^! 

.28 JjJ^J- 1 1 .i->- I j i^i . .."1 4_&_al ijLtjJI £^2 «UjJ £-«-><J Loj (jLuuVI 
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jUtjJl <jL_a Vi oljLUI (-al^*. jCUHj .^U 5800-4300 £\iA cjIjUI! 
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6..iiAanJI CjIgjiJIg qLujuUI 



4jj1_2J| 2_al_>JI (j| i Lift jJijo Lx-aj . I jj'a ^jj i n ir LUj JjJijJI 

S |J^>.^LI 4_j_m_LlLl I j"-- I . .. ^ j » . .-. ja£,j_i-(_£jL2JI jJuj-Uj (_gjLiII <_Sj^jJIj 

j_i£l j idjLoLiJ! ,j_a Lai jix-a ^ Lc jJj jii^l L$j! VI 20 6 , ) 

J ■ S-j i I I 2 j \l . -«~al f jjic jj.}L*js (j-o L$j La i" i 4-O.^L<^5 

i3j^_LaILLI 4JjLo^Ja_t£u JLl*_JI (J-iSIluiXI 'J ' ^* ^ W^^-^ - ^-* -1 iC - *d>-^ 

jl mm iVI 4j(jj/Ij 4_uJijlU CjLoL>JIj jLiJIj Jj^IUjI (jl ^jIjjJ-2jJI J Jjj 

. jLtJI ^ SjjL^I (jfTLaVl tilt ^ joSLII 3 juJi 

(^JlLtJI ^LuVI (jJLiJj.i (j-a '/ 17 LJL*. jUb i>ila JjjjjJI JUca 

£yl lCr iUJI ^tuVI (^JU^I <>a /.35 ^1 3 i,„;ll ,_U^ (j> 1980 J^>Ulj 

Ij-JJ^ J-^' fUl j-Lajj/ Cjj>«j La CjLlLsLlo.1 (jj^J (J I j J-Silj » IJLl ^la i ■■ OiJO 
3^ i** ' <j-° a_JL>J| 3_i^.Llj'^l (jjs liilj (jlr J J" i in ■ 3 i . 1 1 L>J 1 (jlr <-2>c Lxjj 

I 20 (j_o j-il^Lj ^Jal i^i II (j-C J_«_jj V jjal jjs (j^J ' Jj^.' J-^' 4jLa jjLxjj 

i nl (j-* 3 4_o* ^jSJLlI ^JjL-ujJI jjSLiIu ^jt 1 980 ^1"^ (jj-^ j '13 * 1^" "J » 

.CjLuiSLII Ij j"'^ L-kcL SatS i ■■ Jj^.j . . tj^-o 1 830 ^1 (Jj^sj (3^*^ I <j-° JjLH^' 
^^>LaVl (j_a Litj_LCJ ^jj t iiLj^JI ^^Lal CjLui^ CjjJLS I l eajf «LU C^rsJJ 

. Mijlt jjir-ij njLUo^/l (jjs <j-u^LU Ojd^ 0 iSj^ * ^ 4jjjl»JLI 

>ULj 3_i|jVI S_S_jj_Uj ^jir" i ,i_i ^jJI C^Jj-iSLII J^-JJ Liiaj! *UI C^o J 

jj^l j Mill (JLoj i u ^ L« « «Ij_ujLjJI j i ^>jJ ' aLUaj 

i^^SLIIj jj^j^LJIj i^Ulj il_tjkjLll gjlr 4j_jIL>J,I JLajJI ^jLSJI i_3j^jJIj 

^Lll ci^>oj Jljjl_>JIj ^^.uLLuJIj ^jj^iJIj ^j* ■ r.ttj j |j , ^. ^tlj 

jJojJj j . (_gjL3JI <_3jijJI < _^L^ l_La ( _ ;r 3 Jj^J JLS^. 4jjj* (jr^ '"'^ ' " J-aJI J '""i h 
ea * (^j-LLjlII ^^"i mXI ^_^JLc ^Ltl O_r»o ^J>*^XI lUjI a i --j^tl CjLjIsLlo*! ^-Lu ^jl 

^ « i eaj ^jJLu (jl jjjjiaj J- 1 ^^ (j- 0 ^ • (J^ 3 ^^ L/y^- 3 <j-° ^Wl ^->L^o 

u-ijl 2 1 1 i 2 J 'I .^".aVI d i mi CjLaLiJI ,jj CiJO njLtliVI ,jji (j^j^U.1 <_aVT 

(j^s 45^ *C A a JL3^,j CjLljLjL*. i ^ .^"Cl I . Saj i ^LX 1 OtJOj .j_uaL>JI Cl^jJI 

^_La_i_0 (jyi^- fiLtiajljJ 3j3l_LLa J-J_L?E_lLI Jlfl^. jCJ_oL) C^J-C i j-J_L?E_UI (jjliLjO 

.-.lUj^t tj jl- ; tl *lj^>.f (jiaju (j^a 4500-3500) 3_1usjlII i>Ldl 
(J!la 3_aLt CjljJLfl (j-a L^J^ j-dje-j-U Ju i n^l LuaJ JLflJtJI iJJLA A j <i itl 
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(jjjaJI 0J99JI (jfl 6..ijA«nJI OlgjjJI (tut I (jlc 6 j£j 



4_jjJLiI1 j-t-aLuLJI L t-uiJ < la 1 "j" rt £_L* jJiJj .oJLs^oSLJIj jjjjLre-Jlj (J£Lj_J1 
i('/34 -12,6) juuLxla -.(jj^^ pJUJI jjj> 4lj^Lo i^jLip. ^yfl 3_ujtil.l JLac 

^Lai j«u ('/. I , I -0,1) oJLij£ .(/. I , I -0,1) .(/. 1 7 , 7 - 1 , 6) juji^ 

. ('/. 0 . 7 -0 , I ) 

Li^ls jUtJI ^Lcl ^ ^L>JI Ij^J cj!jl>.!jjJ! (jLa j»Lc JSLAj j 

(jLo.^/1 ^j^*.' ^yfl ^^j-j 3^*^' i(_ T IaLiiJI (j_a (Jj- 3 SjLojujVI J-*j 

CjI Jl>-Ijj jj-JJ La-aX J I I Jjlj i_dJ j (j-a J^' Lr^3 • J"-*- 3 *— ^ 1 11 g -»J1 
La 4jj-*_o (^yl^. ( nVI (JLj^Li (_y^l ' w olajtJ I CjL^j-*faJI (__>-aj-=»oj 

(j_a 4 j 0 Ll!| CjLj_>J! 4juJU La w 2 1 « j . Cj La^ I * aj CjLiLu (j-a ^jl^ J ' I 
(jl C< M J_SJj . 3-aj ^L>JI -Sa^>-J £jj^a3 tj^£- 9- J-taJI > w ^1" CjLiLu 

Ja_L^J.I (_ 3 -3 £_2j (_g 'I 1 ala I (jJj-nj JLalo-l LjJ (_yJ.II JiinJ! CjIjL>.Ijj p La » " 
« jj_La» j-jjGj (jy^J . (_£ J-cgJIj 1 'If ta-pJl I (^ JL>- La udLu i(_£.jLgJI 

I j'j-i^ j-Lu jJL»JI juk (jjs 4jIL»J! CjLJaLLo-VI (jLa Mero .L. I967J ^Lc 

(j_a (jJa LJL^tJ-^ 3 (— kJl 16,4 j-j_L?e_La (jJa UL5tJ-^° '— 400 L$_La t(jJa (j^ooLa I , 7 
. dxJL^oSLJI (j_a (jJa (j^aala L_£lll 9 , 8 p3 (jjjLstlJI (j_a (jla (j^aala L_ilJl 8 , 8 (J£Lj_lJI 
Lo^aJ^aJiS^il Ls (j-Aj L^J^ «" i nlj t4j^ mi ill 3Jlj-£3j^/ ' fllxgaj 3j_t-aji Lcajl i, f 1 l"j 
t—ij-so 4j_tl_«JI £LujJL»jJI CjL^j_<SJI (j-a d < jIU 1 ill ' LdJj ^-aj . Lgjlj^iajj 
(jLtjil! J^yvjll j-i-be-i.U Jl2c (*L>J I <m-i2jj Lai i'i^" 1 ill ""'I La-pJ |j j I x Jl 
i4jSLjj_a^/l Deep Sea Ventures Inc .4^j_Ju (jl j^jJLi j-A Lx^jj t 3 Sj »aJI 

-(_^J_«-lJI 4_<j/J_LA 4_L*_a) SjLallil CjLjVjJI £L_l>-jL>. JJJJ (jJI O-aJ-23 

( 31 UU (3^JI Ja^vj ill^ l o>Lcl (1975-^1^1 (j^L^-j-jLb 

a icLu_oLa^ij jjl 5_ll_a_>JLj (J^ a ilill (jjjLallJI ^_a (_-,-u JUtjJl ^1jl^-**i i h^U 
(J__ua L-kli 23 I j**' 3. 1 1 rt t j, j -L r e— Ltl jJiil ^L>. L^J d 5 ta * I tjl a"i**i t uVI 

16500 (__,JI 7500 (^ 3^ ^ c ' (j 'lS^L^II Ja^pJ,! J* 1 * * 'J-jj- 0 

ijVjJ (j^jJLa 30 -22 J-l-J-a j I nVi 1 11V Lit^l Jt'ii 11I 4^j_»iJI OJLA (_gjLjjJ .j»J^ 
JU^LxJ 3_2Ja_ULj 2 j I j alJI L^jL-uljJ JLaSJL^V iOIjJjj/ vIiMj J>L>. 
jJLjJII £|_a_^3 jJLSjj i(J^ »"i 1 11VI (_ys LaLc (jULJjl SjHil I J j CjLJaLLO.! 
(j^JLa 120 (j^l JU)__ Laj (»LiJI ijsJLjuj ^1 jJt^uV 5La)}UI 4JI a inTjJI 
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\c 4jjIr>J,l '"'I 'j^tK ,Jjj>.! SLuJijla oLoLs. i j'a idil j J£ c-jLaij 

.. La-fl>j_j£.j (jjjUe_Ll!j liLijJ! (j.jL«-a 
' a «j 1 1 (J!j3 Lj IjLtS ijLtJ! ^La oLoLi. (j-a (j-tUJI • a «j 1 1 jjfc dilj 
L^J JLfl-La V i4liiLa 3jL>.!j 3JjJ "-^J-^ * sLi^sLi. i ^^jjiJ! 

JjjJJ 2 j 1 j 1 t jL*_JI 3_^jji_a CjLaL>. -5^>-J CjVLjIo.! q\ i' \ luZ 
f^^-S (jjl_«_a (j_a L^_i Laj sljijjJ! JLajJ! 1 ill I j' a . .4-ojLs CjVLjIo*! 4-ujjJI 
^JaLJu (^-Lc LflXa <_Sj|jj<-a jjt La dJLijtj i LuLbjjJi. 4lse-L*aJ I 0LJII 

a j jVI j^c_il! (ji^. »l m 1 11 3j_jjj>- d 1 Mil ^jJI <i Mitl (^JaLiJIj (_LdJI J-$-i Lllj 
Cr^J i(jljj-uJI j_«js.^t J^e-JI (^JaLJu (^i^. J^>^ j^j bJj (^-Sj 1 U 1 nj^JLl 
Ji^>.j <JLiIo*1 i-dl_LAj . {jlXc ^-d^* (jr^ ^^^X I ^Jl ' aaJl ^Jal ^jIo (j-* £^ 
LuLbj^aj (^ia! jjSJ sLvljl! (_gjLoJI <_Sj^jJ! (ji^. <~«lA,„jAtl jLa^, ^L>. 

Sjjj_>J! 4jjI/ t_jji>. j^Jo! jjil <L>-!jJk! (_gjLoJI <_2^3jJ! iillj£j • * lj -*■ ■ allj 
LuLijj^_a ^jjol^jlo 4^>.1 ^_a ijr 3 j-j_L?e_LL1 Jui£. ^_a ^* 1 Jl>. llLIjI^ . 4_ujjlI1 

4_ujjti! CjLaLiJ! JLx-a ( _ ;r 3 <Uj ij_«j>.^/! j^t-JI i_dJ j Jjlj w d jjj 
jJLaj I i_oJl 438 L&j JLS eL>.l 1 11 a J "1 sc _i L<j/Lu/i j_«j>.^/I j^tjJLa . . (jl_Ju 
J) q C I (J-*-^JJ • t— mSLa jILa^lj^ L-flJt 2 I 5 ijr J1 4_&l_j_a jQ^ejv jJLSj j . £-Jj-a 

1869 ^Lc j_Laj •j- 2 ^' ~ U , „ c^j Ijjjs 2920 jt- ^jJI 4_cLa ^ 3U^\ 

CluLCa . cLujjJ! J-^C Jj jJ! (j-a J JUtJ 4_uilla 4_lLc i^j-JJ CjLaJ^I qAj-uJ 

. 1959 j»Lc 3 S^aTtl aLU ^ JjutXI ^ ^^k,? 5^La j^>.j oLul jl^j 1948, 
- 1963 (j-aLc (>_! Lx-j-3 jL>J! ^L>.Vl cij! 3'-* c:55 " J^' >^ ^bWj <^j^j 

Laj n_gjL«J! j-^c (_p3l^>.i JjJL>ij (jSLai Cj^o- I 967, 

2j \l , V.aVI £La_iiJ| ^j^tail CjLu/Ij J iJluL^j . 4_u Jjla CjLaL>. ^ya A • a. I i a j 
j-L^j "i I I ! JljJU>- Ltja^a j M.r 4j^1j JJJ-«-II t -'J > * ' ' f ^ 

[jut 

La tl j 1 11 I gja. ^la «L>-jJJ LjSLa-i uj LflJeJa-mj CjLa»l 1 u aj j^l jll tfJLA 3^*^ ' 
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oLoL>Jl lj j j< LaM^I 2L5tUI oljlj-Jl oLLlU ^ Sj^jAI j^mi 

, U , ,.j**r ^ jj 0_iLjj_>Ji dJLJoj (jLLat 4 1i.L3.1-u i La i ■■j" ^ i) 4_p_ji^j_«aIL] 5_iJ_iJL>. 
liL^-uJ 1 Lea * Jj3j . ( Jtjv Ij j^Lo i La - ^IL^-i) Cj 1 jjIuj-iSLJ 1 d 3 iloj (j- uz 3 , 5 ilLo-m 

.29 Jjj^. LS 1967 »Ia .2 0 „U;I UVl 
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6..iiAanJI CjIgjiJIg qLujuUI 



. Lg3»l » i u\ qjz L uSL qja LtajJa^tj 4_o* j_t£jl]lj 



(jl ^C-£.J-1J i4_Uj-*JI (_^3jVl (jy^ Lu^X. (J-"jJ ^^^j-UjjtjJ! Jal Ml rtl (ji ^.J-i 

j-slj (jl VI i J-<ilj (J-*cj j-^'j it-... Sj dU j ''"I]'"! jls 4_ujj(J! 5j I 1 1 

tL^Lp. ^ 4-JUJI 51a. j_tl ^ ^-hLH^' Jj-^ cr^- ^ ^ ^Jd fj^l JL>JI 

. - ) 1 0 la * a j^Jlj>.I jj-a 3j-}Lt-a tJL5^-^ L)' CjL)^*_a ijr 5 Cj1j-j_>J! 

(jjLtll! }lla ii]Lufc (^JjJiJtlll t_al mi<" 1 ,iVI JLa-a (jjUlII ^-j.^^j'a 
( _ ;r 3 sQlil! 4j^Jtl! (j! JljUS ( _ ;r 3 L^JoLiu CjI JlJ lij-O. iSjLxIlU ^a^/l CjLala-La £-a 
i4_jJ-aJI 2_jj_«_a-L! £_<j/jAI j-aLij_JI La-AJLs-l ij^j^aLijjj 1946 ^Lc 
1 I 966^Lc JLp. JLaJj . SJlkjJiI ^a^U (_j^)L>J! LLLaJI 

^jjij i^_al_jj-j_JI IjLA Jj-Jj-Ia (j-£.J * 4-lq-ll U SjL^ILtl ja-a^M ^_aL)j»j Lse 1 1 a-lj 
5j-^j>. Ij . ^ . — . — 5c " a * I J J J'C ui u I c 4_LaLJ! Jjjiil CjLaJij-J! 
C^r»o ^jJLuj .(Jjj-aliJI ^£ 4_ujj>. a i^l i .i aj c_<_]jjG jj'v mi m^-Lx. jcj iCjlj_*_aj 

3_j_LqJ1 Subtil («-iJL2lI 4jjjJI 2al tall 3_JjjJ! I i^u! dJLukj 

^aLjjj i"i a (Jj-a-i (_g j-I! ttjj' ' * ' (Jj (J^ ^liLa-^l ' " a O-ili 

(^JLa^.1 'J^J- 5 362,5 jlui Mia 1974 ^LJ SjLail! ^L«Ji!! 

JjjJ! L-U-iaj Lai . jVjJ Q^jJLa 3 , 6 J^e-i I J J a 4_ujjlI! JjjJ! CjLa-itl 1 n a 
j-al_ij_] 4_LaLtI! JjjU Jjj 1 ' . ^tl jjjj d , ^. , ^ ^.t I jJLxl! ^LaJ*. I (jjs 4_ujj>J! 

•/.l4,5a, ,, i M .jVjj jj^joia 222,5 jluLSi 1976 -1972 Sj^JI J}U 4,^1 

(jl i4_aLc tLax^aj (Jj-ill (jSLa-iJ . 4_LaLJI ^jjjl 4^Ld a 1 — >■ 1 1 ^Lajvl (j^s 
j_3J ( _ ;r i 4 "1 a i»l 1 .1 <i i Jl ^s.VI (j^s jjj^ (_y£ J-*2I ^ Oj'-*-^' 
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(jjjall 0J99JI (jfl 6..ijA«nJI OlgjjJI (tut I (jlc 6 jJii 



JjLj/J Lljv jJa-iSji] I (j-o 3-aJiiiILa CjLj£.jj JLiolj n_sl ui£u 1 nVl 

CjVL*_a ( _ ;r 3 sLlaLlI! JjjJI 4jjIjla ( _ ;r 3 i4_JjjJ! 4-a2iit! «t_ij<J I fl-tajejj 
JjjJI (jJI LljujjjG JaLiJj! 1 ,\ >Lajj i^^JLtlJI i_al MiCmiVl 

(Jj^4-l (j^aLi. ' "~* ' ^75 (*'- £1 C" 3 JLafl 1 L-l3j LjJ La Lp! j 4j_aLiJI 

. Sj^titl jo-a^l jjjj j i^aajxIaJI -Sjlji! i_al u£~t 1 ..V Revolving fund jjl»Ho 

jl J)j ' * ' gall jj-a ' ' 1 (ji d 0 < ga * 1 1 -3 ^ 1 1 U (3— ^ILalll 1 JLcb 
lJa-J-3 3JL>. . 4j*_a!j_i (j n i<i < _ ;r JLj JLjljJ I 1— al uiSu 1 h^LI LjjLcjj_<Ila (_£Jl>.I 

-4 j^N ' "* II (_Lfl La CjLu/IjJ «Ijj>-Li Ju-Lail 4-jJLaJ I 3j^>-VI j»J-23 ii—ALJI 
j<uLj La J^j . SJjjJ! L3J Lj^o^aiej jLlLaV! 2 aiala ^ Pre Feasibility 
ijLjILaVI d 2 La * a _}JJL>. (Ji*1_i itilt^t-JI £_Uaa_a d)Lal_>J! (j-* ^ jlf j^oiLtJI 
t. i i n~w '3j 1 * ' LjXaa3 jj-a ^j^>« £-3J-l CjLaa£l>J1 1 j (^P-H CjLal_>J1 jj-aj 
Jjj 1 ii/^ll j_3jG (jLi CjLaaSL>J! JL^-kjj dU j£ . L^tic Jj 1 1 Jaj|j_<SJ! 

I niMTa ij»L>J! (j_a ^jJ>-" 1 im La 4-a_i3 (jjs I J-2j '/.2 £-L-a (_£jL>o (J^-^ 2 - 1 

2 Lj 1 (Ji- jGj . LaLc 1 5 3 jd. Ljj i 1 it L*i! jjj 1 ."ill ojl jlc I JU£. 4lILs. ^Ir 

t(J_j^_a_lJ1 ^Jlj>o tjr _L»_aj J— 1 -" l^-Aj i3jL_lJL>. ^ La ui )! (Jj^_a_l ^JLtXI i>JLA 
i4_aj eu\,\ (Jj jJI CjLajSLs. (_JJl>.J «LaJLfl3 ( _ ;r liJ! (jjLtjJ! J^>- 1 i-ilLutJ 

(jjLoJIj .3-iJjjJ! jMJI ^J^i (jJI L^J 2ujLiJI 3_uijSL>JI culli^J! ^j^I jl 
.3_LaLlI! JjjJ! t_uL>. (j^s ,_LalSLlLi ^sjl^ ^jlsLlj 3JL>JI alxjt ^ 

Cj I j _!■■>■ <_J La$ 1 LjJj^ L)jL«j sL<tLaj(-a ( _ ;r 3 (jSLj (jlj i ( _ ;r lj JLkjJ! 1— al uiSu 1 nVlj 

La! -2 j ■ ^ -> ui 'I oIjlsLliJI j! 3jLc.yt (jj>L <>c. a 

. IlJL>. IjJJLajs Jlj Lai (jJJLkjJ! CjVLtA 4_ujj(J! CjLaaSL>J! tj\j (jjLujJI 
Cjlj—a-lJ-a jJLc f jj t 4_ujjlI1 JjjJI 4_»_aL>J 4_al_JLl1 4jLa^/1 ^ j2j j 
j^s-T (jl-^j .3_ujjlI! JjjJ! (j-tj 5 La uijVlj jjj , Tit liLuJjJ,! Cjl^ii! 

j^JJ LuuLuui I j«j 1977 ^Lc lULjJ! I goJljj cj!j_<uJJi.! iill3 

.(^jJjjlI! j^la^J! ( _ ;r a 4_uJL«J,! CjljijiJI 'Li-aJj 
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( _ ;r 3 3jjjti! ^Jl2j (_^jJI 4-<J»L*J!j 4jJjjJ! j^lj_Uj 3j^>-^M ^) a j i a 3e J Lalj 
JltX j^)^- 4 - 1 ^-jLs i<LaLc d i a 1 ^^j-L) JjljJ! Jal mi rllj ^j>.^J^_j_>J1 <■"«■»- ill CjVL^a 



Association Des Service :(L*jj/I) 3 jSjj^^/I Sjjj-^J^jjJI oLa.1 1 ..U jLsol 
JJLi 1 1 i n'tj-a ^ 1 93 I j»Lc jl_>uV! ! jut \ uu\ geolgiques Africains 
' JJ * "' 1 1 LuiLui! jL>oV! ! j_a ^La juaj . 1976 j-jLb 5j^&l_2JJ oj-2-a 

JLA CjljLsol fUb] (j-aj • 4_uJjtX1 L^jI^jj 4_jJlj^^1 SjLoII 4_o^oJjjj?e_i 
^!jLJtjj_ul jjjjL-u! ^jyl^. A-ljjj-sVI SjLall 4_*_aj>JJ 4_o^oJj_jj>J 1 4Jajj^>Jl ^-Ja 
■ a-j-iSLj £_a i»l iia c VI JjjJl L^oJiZj ^pJI i-uijla'^l Siajj-JJI 
Ja-jlj^i. jljLcl (_gj^5c_j dlljl^ iLtJ_o~jjj I j «j i xli jL>oV! (_Ll3 (j-a 
(J^-J l£J I ' j j c J i4j^tlX1 jj se-Lailj i4_o*^^_o*j)j JLufcj i4_uj_*_aj ifiLu^HSu 
. ^ La^aie!Lq d J rt If j-jjLojj CjLc jl JLt-al £_a SjLoll 

Geological Survey, of Africa : (I . ..->■) S_l2j^3^/I S-j^-jJ^jjJI S_lhaj>J! -2 

CiLJ b a- t JI da-i-ui ~j 4j!^>. ^LjjSj ^_laL^X1 Jj-Laju jLi^aJL] 1 97 I^Lc A Cj j£[j . G.S 
.4_l2jj^VI SjLiill f_y£ ( _ ;t j>- jJjjj>J I i'it jlLi J) I »*n La 

international Union of Geological 2ll».jJ^jj>JI j»>L«l! ^yJjjJI jLjoVI -3 
5j ga. I J^Li- (j-o joJLkJI Jjj < la « a 4_l3 ii-lj"i uijj 1 1 jJjjjt Sciences 
^ ( _ ;r 3 4-i-a-La 1 1 JUtLtilj j^ljJJj CjL«jsL>J!j £ L^>- ^J^j-sJ! Sj-I i u U 

.(jiijV! Cr^ 3 afcjJU CJ^tJ! 

UNESCO j'n .m 'ijJI iLaia^a -4 
Lxl£ ^j,-^ j^paj^/l ^ ^Ijlj ^ U**t l La «LlLL>J,1 L^jLIaLtluJ jj-a 
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Cj\ a_ixLaj jj-o ^ijtj (jUlj L*!^ i4_uj-»J1 JjjJI <L*_oL>J djuLJl i^jltJIj 

^Lc .1 1 ntj institute Mondial De phosphate Cj\ * ■ 0 j all ^yJjjJI jl^jlII - I 

Cil a - --j a 1 1 «L^_j_LU cl)L£j-tfaJ1 4jj_Jaju L_uJj-aj (j_ajjl_i 1973, 

i _i ^->»-1 1 4-Ll<3 1 CJ j^t-J-J 1 ^--LJe-tTuJ i ^ * j j La 1 1 Cj 1 a - j_aJ 1 (j-* 4j>^3eILuiJL 1 
. < A , (jj At! Cj La 1 JLseu-uj 

L^jLj^j-oj '"'I a i j 'j i nil (jjtjl-LaJ ^jjJI jLsoV! -2 
International Superphosphate and Compound. Manufacturers Association 
j < w * J i la 1 1 ' I a i --j all ^^-^ ^ * * ' U £jl^-uJI r< ' ea * J 4 Ij^JLsol 0j-a_« 

International Tin Agreement dl jj i LaJUl ^LlsLoj! -3 

jUtli! (jjs ijjj-i^aJjJ! ^L="<-! S^tlull (JjjJ! (j^-^j i_3Jl#j 1956, ^Lc o-aLja 

■ jjt oil 1^" 1 11 U (JjjJI oL>o 1 I J Lj Li-l3 JLs-jjs i_ia^o 
^^lc O-aLja Head Zinc Study Group dlijJIj (j^L^jJ! <Lj/!j j <tc -4 
. l-^Jl^J1 ^j-oAJJj i^j jllLi 859 1 , ^Lc I j"^ >i ■ 

dJLjV! Sulilaj A.S.S.l.M.A.R .J^JJ! ctJjjJI jL»JV!j C.i.P.E.C 

rajla Sj 1 Luj^.j '(Jj>^^ £ *^*^-'i' (JjjJI jJL^a 4jLcjJ ^LujjiJIj 4jJj jJI 

-j U a- l^jj , „- . U ^l-Li^-^lj^l-j^lj^^l-QjjSLjl-MjJijt 1 nil ".JjjILJI - I 

. * ij-*X 1 -(J^ " ' aj Lj^J 1 - ( j_uj 1 ~ w J S-i La S 1 q-j ■ a q 
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. ^jjj - ---^ La ' ulb-^j ' 4- vJili > aJ-* *v*-U Iilil a - --j a ]\ -3 

^ La i ..la-i . »j « U-Lu\jljjj a ~j "* iA ~J^J >Jl . JUJtj>J1 -4 
. lj->J 1 -j-ua-a-jj-oj^j :dJ_ijJ1j (_^a Lua jJ 1 -5 

. ^jl \j , ,.tl-, >j i^l-j^lj -^.tt-j. ,^ a :^_jJLstt-lXl -6 
■ £j\ t-s , ,. ' 11-L^Ijjjiji ^-^ L*a ^-^j '.jj-uL^tlll -7 

-tjjj - u-^jl *' J-^j La ' '^-fl-^Jt -flj t«aH-<l * ^j* i oil- Lj uJ : ^jju-u>J 1 -9 

. 3_o jju_uJ l-Ctj^£L! I- Ljjj ' La-uiia-Li LjJ-^jl^ «J1-^ • ^ a *.ojj-o£LJ1 -10 

j^j * , ,. ■ , ,.1 -13 

■ ( \j *\\- s >JI ".OjIjI-i -14 

» >SI>j>J|- ■> L^awO-^j-i La i ; Cj Ljj 1j^>J 1 j c_3j->J1 -15 
. ^jl \j , uJ|-^ t*a -a •' t-A jil -16 

* ^h4^~ L>^ O"?"^ ^ "(J ^ - 1 3-"^ 1 ~J A * Q3J " *^ ^ " 1 7 
. j-ua_a- ( j_u_]^j *. cLt-tTu-a ^jjLjlaj 5j_}Lj j-ual_t£. - I 8 
j ' ^ \j * U ; JLuJ jJL 1 -19 

.i-jjjm-jjIj^JI :padl\ -20 
. (j-u_i ^3 : Cu - 2 1 

.(j_ojjj :«LUa_3 -22 
. jjl J^_cuJ1-j-ua_o -23 

•■oJb i £' -24 
.(jljj-uJI : 1£Llo -25 

. ^j-aJ^J ".^aJ^J! -26 

.jj!j^>J! ".(jjJijILiVI -27 
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j L<a a iJ^lLaJl -28 

4jr Lj L^j^j 4jy jjjLJl (j-I^j-Il 4 _ T ^ <Lj ^ L^ajSVI (jjLjlII ^jjjj 19 (JSLiiu j-Usjj 

' Cj^I J Lea fllll 

-'**'* ^ - i-jj uljj-i-^c 1 i3>.-^Jj^j * : Lj_i_jJ 

. ^JLq~C1<J^(-u t-^j-a-Q-.- l^ua-^tj^^-^j-tj L^^-^-j-L?e-La-< ufe^ t(j|_b^_uiJ| 

, C<-La_t-u t-j-il jj>>-» 1 Jij_<-j <J Laj-^JJ, 1 - -j-g-i_->sJ 1 ; J Lo j_uaJ 1 
: Lu_ul ijr 3 4_uj-*_!1 <Jj jJ1-<-_) 

. o f o ( >it-^-La- t Jj)jJIj ;Cjj^SJ| 
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* ^ ' " 1 ",'^" W *J * j-«_<-uJl 4_uj-*J1 4£LLqJ,I 
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'.^j^p^Lj (j-* ^JjI jlJI 1 i <i K" 
3j_SLI! ^_la ■ ■■ w I c tfjj^>.j j_Lo (_ iTj i .I tVl jjl 

( _ ;r jj>. i^e-la m_ll Oj»o j! ^Ja-uJI i<Lxj»jLlI! (jjs 

(^JLjJI oj-SJ! ^j^j (j^- 3 n 1 ,1 'ill 

Lqj^>> ^jJI ot^* J*^ -1 ^ t — ^Jj-*-^ (1)-* 

dJJj i_al 1*11 S> **i 1 nVI ^ ojSLj JLSj . Li£ Vj 

Cj I "t 1 I j 'I 1 a a (J-olj J-J^>- 4_><jI_3 j 3.J II 

4_jJ^Hj Cj!jL>.1^3 i"i 1 ) Cil 1 n-»JL1 dulj iCjIj^ILl! 
Ojlaj>o ^^Jj Oirxjj 'S>fj^ jLtjJI Cr^ 
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^jjs-I 3^La jL*jJ oLula I j^a S_ul jJI JjIjuII {y± c"iuju>JI JL*-a ^ Lai 

t _ j pal ***( i ii ij^pajJLlI t^-ijj icLuJUtll CjljijjiJI CjljjoLa jj_a ' " J"^" 

SLpJLa j a Lib j\ ! jut *L^uLi SLpJ! • *aj~.~ jjjj .jo-l Jj! ju jLtcjI ^ 

. p Ac mi <J^-) J-Aj <LLJt (jpL-J Ot~*" > ' ^? ' " a 
L_iVjL«_a (jLa JjjJUU 3 i ui itbj 2 al UH SjJLiiSlII jjI ii-iU ^yAj A3tA!l j 

t_ij_2j i_3jjji La ^1 1950 j»Lc ^LloIj^J! ij^^Li 4 ,j_o ■ ~ <j a "k .jOi! j" ■ "I 
dJUtb 4£}l^L-J 5 jbj jl j-al^l (jla dil jj j . 1 980 j»Lc ^ J-ui j_> (j^Jj 35 <jj» 

(j-a ji^l j-Aj i^Lal uual jibo"!!! jl ij^usj-i Q^jij 650 j-Aj i>jy>.j j£j\U *l j-<-u 
iJ-2j (jl oj-^' 1^-* c^"*" (j- 3 liUj £-aj (_Lj j o j >_j (j^jij 1000 

j^l ojSLj 4j| i." i i*i cfj-o- 3JaLLiU u i anj j J i a (Jj^IUJI (ji^. jo-ILlI! jLalic! 

JLkJlj V i4_oLya_t£jjj_"Li CjL*I11o ^1 ^ « j 1 1 -»~ /tu La Ijl jj 'I i SjLjLa 
i^jJt-" i ii U jJjjIUJ! ^Lijj.! (j-a */4 -3 LJL>. I jj'a 5-aJLa-"i mil (JjjjjJ! 4 j i ii I 
2 a I U< L^a!ji=**uj/I L^ic: (^J^pJI (^jl i^i"i^VI JIjLlII ^ 3«La^ ji^l ^yAj 

J-i^- jjLj^aJ.! J-itLso (j^-aj !>L-3 ^o-J <j-aj j j*2 La ^1 I jjlf jLallcV! 

jLLa (jLuuVI SLp. cJLs.J (_^iJlj i3-JjLUAjVI SjjJ-lII S^LLJI Latj i3jjul2l!l 
i^^L^aj C1U14J aJ Cjj^Ioj JL3j .3jJ_lLSjJI j \l ■ ^ 1 1 dJLbJ JjJLj^ iCjLujljjVI 
jl U uijVI Cj^LcLia ,j_a ^1 SJlC tiJLuk j 1 a I j CjJJjlJj i3_jj jj| Cj^LcLail 
I J ^ Jj *- 1 (j^-a-i iSj_u^ S^Ltaj (jLcujV! JLaj (jl Ltjjjiaj c^-" 'L5_U^^ 
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H_gjljJj! jUa 12 1 4-<laX. (j_a JJ-ij (jH-M 4jal_LaJ! (jl j^jJLi jj Jl>J! (j-aj . *Lj^£ 
.^IjjL^I 43 1£ 4-ajJ>J L&j-jir i ,i" <jSLaj i4jj!j^v 43LU j^JJ jjjVI Jji J>=eli 

, , U j i , 1 1 S U,| Cj^LcLiLaj (jUU «LU Cj^LcLLa ijj'j-^"'^' Cj^LcLia - I 
CjljLiJI Cj^LcLfl-aj i5_jjl_«JI CjljLiJ! Cj^LcLLaj i Jj?"tl >U! Cj^LcLiaj 

.3_lIL«JI 3jIj^>JI v2jL*.jj iTili 

<lSI LaJI (j_a 4 j K 11 5 '1 flj i uVI (j_a (j^-a-i La i JjJjjJI Cj^LcLia -2 

jlj_a J-J-t3 (jH-ll Cj^LcLall ( _ ;r a L#j| JlJjjJI <"«\l c I * i j \j , ^ ^ 1 1 j .4jjij_(JI 
<_u Jl_jJ^j Cj^LcLtLa i _ ;r -ll r< ui5 *" ^jj-Aj , -i *U^" , ,." La_a ^jjl la il 

Cj^LcLia Lai .232 ( j-a 233 ^a_u1j^-J1 238 ^_j_i1j^_jJ1 jj-a 239 

^^jjj!U! 233 j»j_Ljljj_JI AjJoj ■ La 2-2 I ^j'a (jSLaj 4jLs 4jjIj_>JI JjJajJI 
5 se i - d a I LaJJ j, i , ^ ^\ Ljj_a_i (jl JLjJ^Hl! O^LcLLo ^ . U". . ,■" * . 232 

5alt-.lt 4jJLilSi!l j^l ljU. (^JI-SjlAII j-usLUJI Lij_Q£.I La lilj 
dUi (j^La ijjlj-i (j-C LgJ C.ije-u (jjjJI 4jjJj«J,I CjljLiJI CjljjjLa (j-a L*-La->. 
jljjl JLaa .SJsUaJI ^1 Jj-uajl! i^jjlll ^Lajj^l JL^a ^ (ijJLail Lij^cJ 
jl in 'tVI J^-^ ^Llo-jjJLi^II SJsLtaJI julSt , ,u 1 i_3^L^JI (jILtll ->>£»JJ LhP-' 
' _ij i ^ ii\ Jju j«JL«JI w flSLj ^J^J (2>c lijajJI 4 ja it<I jj gla ij»iL<jJlj 
Jj i i ii (jr^J • (JS^ 4jj JUiil ' . i aj i (_J jJI ^jfoJIj i4j JLiiZlII Jijl j^JJ 

^Uail JujL>. jj i^ia< dJ>LcLail ^ji^J ^LluaJI ^LtiV! Ijuj jlj 1985, ja.Lc 
(j-C Lilaj^. 1 1 j ir litrtjJI ^oJjlJI Jl^jjcj (JjI JU L^jl . jj-ill I Juk SjL^j ^LlS 
clj^LcLall (^Jl tfLjoVI jtj 3j-aL>. oLaii i3ffl"i^JLl 4jJui2lII Ji^jJI ^1 jjl 

3j_uSLII 42UaJI Jijl j-a 4j>-U. JUjJ w aSLj <jJ Lijji? (jlll i^JLiiZJI 4jj jJI 

.4K (<sJL«JI j <i',M ^LuijVI Jjialll J ^JLSlII I j ; I Lali ^,111 
j^>>j Jl^ CjLtajjJ,! oLus Sj^aJ (Jj^gJI (j^J-jlJ ^4^' L)' '^rP'J 
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6..iiAanJI CjIgjiJIg qLujuUI 



(j^jLtJI i±(Tjtl <tao! JLai i L4I Jls- V 3JaLLU jj ,rta ^e. Jj-uajel! ^jj-a-J! 

3_ajuiJ 3 j \M II SJaLLJI did (j^USl^V -ik^l 3JjL" ^1 Luj^. 
c1jVL>JI)-5jLsJLI jJ! 3JUJI ^Jl jr^-jjJL^J! Jj^j diljj ^jL^jV! 
SJSLk cuL^ljjj . Laj^LJLi 5U-uiXlj (Sb^LiJIj aJSLJIj 3 ,\t^\\ ^ iiMiU! 

IjUt ( _ ;r 3 (j1_j_«Ja_«J! (j^jjill SjjLjla jj-a (jSLaTiTj 4 4-JLtlj 4j.jLUj 4jj_jiaJI 
l_y-ij\ (j-o (_gj * ~u Cj-jJ Lii ■ ■ 4jJLa-"i i ii U SJaLtaJ! CjVLjco (j-a 0j_lCj JL>J,! 

! 5 2_t>.jLiJ! Jajii^llj oljlSo^M! 
(jjjj Laj^LjJ! (j^^a- 1 11 "I ^1 » i"i ^ jij-" 1 n" 3j^>.l ju^ej i>L><j! (2 

<L>.L>J! (j-C jjLcJ! 1 nil JjsLc < _ Jr jllLll JL>J,I ^Ir t-Jij La-Luj 
JL3 Ljjj_Sj joJL«JI Jj-i (j^ l£ ^J- >t " CjVLjJI! (^yi ^> Sir' 1 n" 4jaja jj-f! 

^ jJsj « ^ — > 1 jJI .il 1 ntl 4jljLLiJ Jj^/I JL>>-U ^ (jjL»iII t;r Lc i-.^A*t 

i4-SJj> J *C i"i ( _ ;r i^. Loj^Lill L^j J^>-JJ 3j^>.| ^1 (JjsLkII Alajtx ( _ ;r 3 

^Jj , ^. -^tl ^JjjJ^ ^£ i I JL>. 4_a JLjILo 4jL>.j-a j^JI (J^j-a^JI 4 <n_il La l^Hl I » 

:Sdt^t "ii ihlliii lUUi 

(jlr 3^1 tail 3jj_ii21lll j \l . ^ ^ II JjIju -sLscjJ fiX*l\ • - 1 se ; j 1 -■»" 5j j«Jj 
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ft, i/iljjLujUlg JjIajJI 



i aU 4 j i njULuLa ISLuiLu J j»! jitjjj/Li 5aI Ull j_J ^3 Liaj I i_d Lut Jj Lij^j La 

l_t_uL_ui ^aJajJ fiLcj-*_uj jj Lall » jcLtJIj O"*- itl (j-a JL)JL>> 

j_j|_oj ^ j ■ ■ ■ j tal '« "jj g£Lll CjVLsJ,! 4jjJij (j 1 ^ J-^^? 0 cH^' CjLjj/IjjJ! (ji^. 

i Llj^SLI ! J 3j!j_>J! J n^all J-lLa i > ^ 1 r-i '< a (jJ-«-a jl (j^LLa jLc Lai) (jl-*- 0 

jJiLU !jui> <_ il j r .■ \\ j_Lc iluuso jl3 SJjLqJ.! o!j_uQJI Sl^Ij^j 
w - ' " - ^ * * ^ (J^?*^^ (J^ *- ^jL>*-^' (j- 0 ^ . d j , ,,jUI j<tl cjVL>JU 

(jL^ » I j-t-u-d-uj ^'C 1 1 Jj^saJJ £jLU (jl La£ ij-jLU 4^j^>- tr^ ~Afe O^?" J 
(^^.jLiJI 1 .ijULlUI JL>JU ^ 4^j^. ^Lul-LyLla IjLc jl MjLj Lijuus 
jLljJ! J-^-i (jr-^ L^_La 3 'I Hi 1 (jSLa-l i3_uj^£ Sjjs ^-fl>j (jr^l lS-^ 

jj| i ,-i " 't jjl LjjjjJLa (j^S diljjj Cr!>£ J-*^" lS' j-^ c?i>^-" 

(j-aj '(j 1 njULuLajij JLi^JI jJaJil (j-a Lg-ilg LaaJI (j^-a-i 4-uj^£J! 4^LLaJI 
v^jl jJallj i4jjL«JI S-ujfl'Ctl i^jljJall ^LgJ! ^ jj i^alll ! j-ik 

Jlj>^o_i V 3j»_o*^M ^ji c^lt-o* 4£_j!^JJ ^ J 1 tibial ** rt L£Lj_al_u.} 4jjJsi_l] (J-a_*j 
Ljj_Iij I jlj i4^j_r»JI «Lcj| (^-<I/Li JLai (_gl jl ijJJj cUSLulSLus ^ljj>.| (_gl L^j 
<QjJL>. d U 1 11J L^jI ^jj^Lc. 4_j^i_^LLi_aj)jJLL^J! Cjl jj^ alt 
5» I a£ (jLa i4jjIj^>JI LSLj-aLijjJ! CjLjjiaJj InjU .4jLs =Luj^ 4^LU (jJI 

otj_!j_U (^-3 J_ja_^L!l Sal < J ^' I a > j j i3_lJL1II oVL^J! 

(^Jl ^Ll.^1 cJiJLCi (j ^f^-^ alljua 1 J_Aj . "/ 60 ^,-11 ^ J > . i jU LuLajijJ-i^JI 

SjJlSJI jj-* 4_uiSL11 jj i ^Lu^ i4jj1j->J1 SjJLoIl 1 a us * a 1 JLje!u-d 1 t a Lea III 
! < ^ Lea * II tjr JI 4-^LLaJI < d^l 3**' i ol tjr ^ lX>^' ^J^VJ '^J^^' 

CjjJcJI c-t-uiJ aa* ^-o - ( tLt-tiaJl ijJ JI dJLLslj 4^LLaJ1 j ^ Lea ^ ■ tla 

u a ilitl ^j_a i m i^uuuijl^[jLJuz^j^ CjL>. j_a j^^. SjLi£. 4 j i u a ilitl 4^LLaJ! 
0 , 3 ,J>U oLtvjI! jjt J^is J-Luj 2 alia " 56000 5->-J-5 

3 (^Jl 0 , 3 (j^a SLaLIaJI ajjt (j^s '/90 (jJ!^- J t-aj .(jjij^Lus 20 
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. 4ojjJLi Cjljjla i-iJ>JJ V 4-fl-iIaj 4jaLU d j i nn i"itl 4jaLLaJ!j njjj^Lus 

. : Lut ^Lu-uL-ul ^Luj^. liJLufc ^Ij 1 2 a I tall ^Ula jJU^a (jjl 
Jj)L*3 3 mm uJI SJsLtaJI <Lui£ (j! (j-ij>-<u i3-aiie-a 3 mm Mill SJsLtaJ! q] - I 

1 La v« 4^Lj/ 24 ^ j-jj-U >UiI v^jIj 190 

. t_)LajjJI Cj! jL>-!j3 ji (JjII! SjJui! Ijii-i SJaLLaJ! aJJt (jljJii.! 4j| -2 

jJLS JLSj 4 j 1 11 1 i"itl 3JaLLaJ! ^1 1 ill jjjiall CjLxjLj ^^JJ-H Jj^' (*_>^H9 
SjL=tjJ.I CjLjVjJI 4j.I ma <j-a 1 La ak '/.I ^ I r SuJal^J! 5 j < .1 0 Mill SJaLkJI (ji 
sbLa- j 1 11 dUI LiLo. ^jjlII joJLkJ! (j-SJ i3JaLtaJ! (j-o L^jLj-Llo-I J-j-«^>- w 

jjfcj i^sJUJ! ^ J>Lil^>U 4LL2JI 3 mm uJI 31LLJI <j-a jjJa j^Li (j-IL»jj 
. jjjJ,! jjlU ji>L^ ju>-I j j-Lp 43LL2J 1 LjjIjj/ 3^.L-u 4000 

^■Ijial ijdl i j'a t 3j i ii o Mill JlaLtaJ! ^!ji=Ju-u! jjjk". iZjLW: o^' lSj^J 

iJ7 Lc j -i all ! JLA 1 4_u^_Ua Li^Lsej w LaJu Lt-ij-« tjJLo^Lj^ 32 L$_Lo 

(jrU La 4_o*^j 4_tSLc_i tjjLa^Lj^ 35800 £^LajjLi ^j^^**' t o 2I jljjU 

CjLj-ji! 3 to ■ ..Ij ; J-^H '^J-^-l' (jji oljbt-La 15000 j^JI i_sVT 

iCjL>m-U i ' I 1 " (Jl • u 2 d j i aj I 4-ta-5e^aj i (i_ajjj|j£Lus) jJLc^aJI dj^'iU 

d * J * ~" ' O' •Cr^- > ^' Cj^jJI ( _ ;r 3 4_ijj_i^JI J-JLl LtLq c J I j n lr 

.. LaLc (jH i ii (^yJI ^LLxj 

LjIj_4j j^j_a jjloyLi^ 12800 3-j-Ia «" jjt Jjj i ..II dJIj) ^IjJiS! (<u 

<U| JL>.j JjIIj '/. 5 J i aJ 3>LiSL) ' r I 'j 11 JljJjjJ CjLLujjj 3jlj)V ijLie-J 
(jJ^Jj .. LjljJLLl SLLaJLa L»JJ-o IjJuo^Ij^ 95 jjj] ^Lbej Cj!jLtc_ui l_iJl JLlIjjJ 
' * V CLt^t-JI i^^J • (^jil^tjJI >. i* ir\ Ij-al > j"i » > cUijJLCj >■ u-uU Ltiajl tiUj 

. . jJlI! (^La j^jjJI j-"" o'j i c3^' L -^->*i ijJ^Luiil ^Lal 



6..i.?.i.jI _fjjjjUlg JjIajJI 



£j jjI £-j-«j>- (j-o A75 (jl i—ajjjti! (j-oj • Lglall la ail ill i_ojJ l£j<J I j i L^JjjJsj 
S^LiSLl >Ljj_^ ^1 Jj^tJ -Sj^jJI £-J-»a« '/25j i3j_<I/Lj_a Jjjliiej Jl^jJI 

i^A (j^^ ^Lg-JI .i.ll^LLa.JJ aj.nML <ula ^LULij . '/40 -30 ^Jl 
(j^-jijjjVI jLc. (jLs dilj JSJ i>Ljj^ (^JJ cL^y -5j^>JI £l >>' j^-o- 3 - 6-° 

jijJsj^ {j\^^jsS^\ ^1 j-ir' i ill j_a> ^^j-!' jljLjJI dLsjVIj iCjLjj^L>JI .sj^j 
•■<Lu^l t_jL^>U oljlj i ntl ^ JjLjJ! jj^D Jjju 
U j 1 1 j jUtjJ! j jL^jVl ^ *LMj i«.U! ^ ^>a. jjJj^I j^l jj - I 

. J a * » V jU-t-aj 

Jjp" j II i_s}Lk-> i f U,l (j-ta-a-j <LaljJo.L> 4jV i4ljJLi ujlj-ilal j»JlC -2 

.ojjjSLII jlu^/^I (jJI 

I 16 J^a-cJ (j-ta-jijjLjVI <jjs ^Ijj>-^Ju£ JSLI 4jjIj_>JI 2 al taJI CJjJ^ JlSJj 
SjIjjs. 3jL>.j i_oJl 49 4^LLaJI oJLai ' £ ^^ a i>^ ^dj'j^ 5 " 3jLa»j <_k!l 

<.S l"i ^IjJt^j-ul ^J-L 4jI itU»-ulaJI oljUJI ,j-a ^Ij^*.j1j£ JSLI S-^LLajjj 
^Ijp- ^L<£ (JSLI 4j*Hit! 4jjIj^»JI 4 <&-j-SJ I (j-ojjj .- I La c V JJ^I c'j^ >^ 

J i" i ii "i 4_jjIjj>. 4^Lia J-J-y (j^JIJ^^' o' S-^'^^J al_ij_iaXaJI CjljLiJI (j-o 
(^-Sj 2 j£ I I ' all CjLlLojlII ijjliie-o JjjL*£ dUj£ ^JLa-" i uj 4jLfl i Jj^j^ 

(j-a JLjJ-kJI j»J-J-II dJI—Laj .(j-jj—LJI (jJ 1 Vjb CjIjI j i ii II (_y£j Jj^jJI Lj^Ls- 

i Jj^jJI Lj^ii- JiUIi 2 LaiJ JjIJ-1 dJLl* Lij^j La c_uLaij 

A j » -v. (jJj 'j]J-^ ..jLa-Jlj tagaJ I S^Llaj i^LjjJI S^LLsj 

^jjl ♦ oil JjJ-i jQ-La^t ^J-ll Jt^t-Ll (_^>* ijJjIjL^II ^q-iJlSj jj- 0 Lp^^l^-i^-I I J pWII 

. i 'I j" i n^A-jJI 3jLa J-^J (jljuil IJ-J 
J^i-I J (j-o (^1 jJa-Lll a I ' n ! \ j" i n^L^II Uj i"i JjLuj (jl (J^Sj 
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6..iiAsnJI CjIgjiJIg qLujuUI 



i^j-j_Lt.^/! ^L5_a liUj (j-a J .Uj i^i i II Ot-ljLja jl mi (jjL«JS (j£. 

1 j_a dJJj jl^>- (jl f^j-f-'-''^' j i^ir UjJ Jjstj o' lS^'j 

£_<_ul j j»j_i_LI.VL3 . L^-LjJtJ SjLa jl jJs jl ir-TiqVl <_Sjjij V ^jJI jLajJ! 

cLu_uL^t_Lllj 4_iJUJlj>JI CjLstHiU (j-a J^J-^J (J- 1 ^- 1 ( __paj^l ijr 3 jLfuHjVI 

3_Laa-<J! SLpJI 4-al Jtir" i .il (jx. ilLutLj i j-jL«Ji,l (j-a j_u£l! SJjJj 3 j i ,i JuJb 
£j-a JlJJLuJI w I c J Si mm i £j j" i n^l^II ^<u-ul [j I taj J . jL^u^^LJ 4-uiujjtllj 

jJJ J^e-a J^so (jlj i!>LjJLi (jjSLj (jl LgJ JjjI (.^-Ilj ' Lc j-l SjUJL>JI 
3 a K tl (jl j_4 dJ-Ll^^LJI fU-J jLui-l ti^LJI JjlIj iSjjuiSlJI 

jl I 2 3- . fj j*C mm U (JjI^S (^j-ut^-i (((j-ojSLu i n^Li» 4_jjLj^_jJI I (j_a ^ 5j rt 

4_JILj«JI i_j j^JI J>U. dlu^>LJI jIjjs S^Ll^s ^1 2L>.L>JI c^j aSj 

2 <- I * 1 1 j ^qJL*J1 (JL>-J L^Jj-J (jr^' 'J j^-H J ' a aj dlli Jjlj Cjjaiaj j<u i4-ul5JI 
(Jljjs^/I oJLajlj 2 c I * i all tfJLA 4 j nUtl iija^e_J! jjjjljj 4-aJ ii"U (JjJ-JI (_j-3 

i^jlj_«Ji ,j_a (jLSj .Sjljjl^JI jIjJ.1 dJ_t3 LjIjJ. V^iil^l L^jic SJjLLJI 

*lj^>-l_i liJJjj n 'I j" i n^LJI jlj^s L^-i-o (jr-'-^ Cr^'j i^ajJI jljJJ ( _ ;r 3 

^^bVI jjU^-.tl £y» d^LiJ! d^Lu^l vlj^lt3UM„ ,ll culijj^JI (jru jLsol 

^I^JL (jl mi ^Llo^I (jl (j_a ^qjIjJLi j .(Jj^LlJ! j j i n^" CjLjJLjX. (j-aj ^t_aJ 
jji^ La^JI m"n ill (j-a J^tj Jl^ Jij^^JIj MjjiJI ,_p3lj^.l JjjUaJlj ja^till 

(j! (j-a j j j< JjjVI (jLa ciLlI^^LJI jIjJ, 5_uLl«jSLII oL,l;inll ^ aU. 

mJj-2JI (jlslj^i.! (j-3 (^jl i^i"i^I mJjLjo 31-^ *iJ'- JL " e?>^' aIjL=e!u;I 

4^j>.jj ijjijjjjtj j<s^e-ill (j-a Ij-fJ^ I " ' " a jLjiJ^L! j-^JJ ' " iSLLaJlj J^jJIj 
L^liLSLa JL>.l3j 1 1 j~l » dllju (J-23j ' L#j J-A 4>^3 11 £j j" i h^LJI jl o-a 2 c I * i a] 
. 4_a_ijL^J1 4_iJLlLjjJ1 J I ^J,1 (j_a j-Jl& ij^- L^jLit-aj ajj d uU 3 jl_a^ 
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2 a I tail j.aLua^S JjjILlLI (Jj! JlJ <^>c iiuJ->J! Jii£. J « a II j tfl-u-i^- Lo liil 
^ a )?j ^jLj>.t Cj Lc l—Lt-^aJ (Jj^Iu JLjj-oj (j-* fjl uuVI i agje * Cr"*" 5 * 

. .4jsLLi (ji^. Jj Laaell L$j3jj>. (j-o 3jj_Joj1J 

w^.'J J^^J LSj'j-^' (Jj"*-" jlj-oj 4-ije i all CjljjVlj j-u-Jjllj CjLlUsjVIj 

f-U^^ LjlSLa JjjJI (j-a JLjJLkJ! (^yi (J^=J i 'Ij" i ii^UI (jl < ~ ■ pi JLflJj 

*l— Li 3jl_a j i"» J j ^jLkJLIj mi ~w VI j 4_il_<j/j_>JI Jjlj 4_JLlII 4jjj_U ( _ ;r 3 

.J^ZLUI 

^j^j^SLll^ 4_ul_ui_jSLll j-t-^LutJI (jj (J^-d-s lLLu_<_u^1_lJI OU^ax <-^JJ^tUj 
*I^1I 4_uj/Lj/VI CjLjjSUI Jixj (_^JIj (Ix^-jLH;!-^ lj LT^JJ-^^'j i n^jVI j 

p_j 4-La-i-ui-J _}1 ^J*C mi L^Lta^ j^^-a-i (JjL)"'-^^ ^t-ill ^LUj 

d A 1". ->■ 5JljJL>. jl ^J. <L»je-L^aJI CjLuj^>J1 ^JajLLl i I ^ Lcaji * £-o Jl^Io L^Lt^- 
d aje-LtaJI CjLuj^>JI ijJLA Jila J-^JJ iSjJ-»jJkl i 'I j"i i h^LjJI I J i •■ 'J <_3-l^ 

j 'I uaJU (j-o I_&jLlj£.I (3^-4-1 (jr^'j i^ajJI jljll ( _ ;r 3 ^ «-ulaJI ( _ ;r 3 

p j mJLlJI (j-Lj '(JjLH^'j AstiJI i_dLu i 'I j" i n^i^JI ^LljV 4_ujjLjjVI 

j^1_lL_oJ1 : I j ^^j-i! ^^p* 4jr 3l_u ^J-t-£5 1 CjI j ^ j»j ila 4_i j < ^1 jja - I 

Nitration «GjJLiJI CjLJu_«_i i 'I j" . ..^LJI 4la ^^l-^". . j 4la 3j_u^ 3 j . n'i 

jl>.^3 Li^ (2^\JI » i^_l>.j ^yji i nil ^^All ijr s jl>.^3j 3 1 1 S * I, I cj l_Lu jij-J 1 j 

gLj-jl— 1-«3— jl^-O p SB d II ijr 5^J^I J jl^ ^**'H CjLjJLl^, jj-* 3 .p^t-dJI "2 

jjj^aji p_Al j—ljvVIj ' p se ^11 ^jljJa^j j^Lio ^-t-Ilj pj»_iI1 jLc- Jiua 4_La_u_uj 

3 j <-, tl j| S^aLu^VI S ^ o 1 j II tuLtLutj dilij dlu^^LJI jrLliV 
( Additional and Condensation Pobymerizations 
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6..iiAsnJI CjIgjiJIg qLujuUI 



cjljLiJ! (j-* 3 <i se a (Jjij-ILlJI ^ j i ii cjLjJLsx. (j-o ^-j-i-i '.(Jj^-LJI -3 

J)Ij}_U (j_a j j j S J JLC CjljLiJI 0 JL& (jjs ^jJ>-" i n_l 4jjQjtA 4-uLuij£ CjLJLsjlj 
.(jrtiixujiVI jLc Jla i±LlL-u}LJI ^cLUa ^ 4-u-uLxuVl 
(jj_2J! j^i-lji J_La j 'I . ^ 1 1 oJ_& (j-C ' a uiS, II (jjIo-LxI! Jo. I JlSj 

1 868 4-Lm jj I j I j i .I tl cj!j_u j-Aj i— al ^jjLj li-p- i ( _ ;r U3Ltl 

. 1959 4-uj/ j_ul (jJ^J JljuJjj^]^ L&jo-Ij 

:«LmiUJ! 

^Jl <_JL«JI ^ tjLaj'^l JUulj jl i4-uLdie_UI Jiljll dluxu>LJI jj-Uj 
_}1 (jL9 CjL1j^j>J! £JLA j_}Li-a_« JJLauJj . 4_ul_ui_j£ J)l £yz L$jLujj>. 

I ij 'i (jjs puLjJLi I j ij LaaJI jjL>«j L^jj-iSLt i."it i ir^l i f 1 j**i i n^LJI 

Resins :<^U^IjJI - 1 

(jjj J L-^-lLj j^-J-^J 'U>i>^' I j i uLml (_g J i^f (jU-a I (j-o -il J-o 

p_j_ul 1 ^ * * JL>.l<jJI £^_>JI ^ 1 c J^-Ltaj j .i_S^JVI CjLLo ^-^J ^-^lj^j— a iJ3 Iajj>. 

cjIj ij n i nl 3JjjJa Jjj/^txu JSLl/ ( _ ;r a L^jLujja- p tali ~j Monomer j^ojJjj 
j)!j_o • ; 2 *J^aJI SJjjJaJI Jxu^ . ..II e'jjt, Jo-jjj iPolymers 

^lj-j>.l_i tiJJjjj i4_t-aL>. 4_uLui_i£ J)l^_o jj-* ^* ' aj t^jiaAll 4j^xa£. 
^J-l-u^i l nil ^ I f 1^ dj i_3jj>j (jjJI 3j_u^iill LgjLujo. (jrtJ (^Luij^ J)L»ol 

J)ljj_a (j_a CjLjJ)L>.| <j-<-i JiUxjVI v_iJL>. lilj ■ Cj I j n \ 1 1 1 3JLj^IaJI 

* ) 1 i ii m cllj^IaJI Jj-o^Li-oJI &JJb ■ a a * j .4_fljl£wLa ji SjjLLa CjIj-*jJu Cm o i h 

j-ujlj I ^ IjJaj (ji (jjj) JajLxaJLi J*C uujj 3jlj^»JLi J)ljjll liiti 

a j_A jl_u4J La£ i L^lc JaJLxaJI 5JljJ a La Jj^joj Jju I jK a k A", -» ^ J U>" j 

cjLa_LjljJI ^Ij-il .4_j_2_L]I L^_l!L>. (j-Aj u>^' 4^jjlc L^jLi jjljJil 
Polyesters phenol and Epoxies 
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6..i.?.i.jI jiujUlg JjIajJI 



Fillers: t«jJI$AI ~2 

.^j'ui .o lVlj .KM, nil 



Plasticizers and Plastic Laminations talliiaJA I -3 

j» Jl£,j (j-i*-l! J? 3_ojL3_oj 2 i\I , ^.tlj 3_ij|j_tK L^-Lal ^i. Jjjjij jl 

5luJj>II jij^KVl ^.jij-", 1 „" U£ (P.V.C) JjIxoJ^jj J 1 (jjJI 

.j»^j£LI! j j 1 „<?j jjjl^JI jluj/KI Jlo 

-.au,„,u 

in al a A 



JL>.LL3 3jlj^>JL> ^J_4 (If 1 ^ SjLcl (jSL<UJ .SjUJLs. ^xilj^ JLiejILl 

Thermoplastics (iMMi^U^jNJt ( I ) 

SjLC I J US[ 3jLc! (j£_a-lj i JLjjjjJLj JLaj*jJJ (jiir i n'tLl (jlJj jlj^s (j-^J 
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feoj^aaJI CjIgjiJIg ^jUiwUI 



jjL?du V 3j1jj>. CjL>.j_} J_l£. % tj j ■ » ijr 5 J*C uUJ L^jI iJJbelJI 4j>.j_} ^1 

^ 1 c (J_jJLJu_jJJ ^Jl2jj " Laj Lga H (j-* 

i—iaJULstjj 4 Jj_o* L_u_a J JjjLsjj ^^Lsij clLij-ilotj c_t_ul_jtj (j' ' '^^J ^-^k 
Lalj w ^ La a (j-^LoVI .}J-*Ha JiLa jjl I j JJ^j" i. i j i u-l Lai L^ILl^L^5 

(Jj-LlojJ JjjjJ^ j<u-uLj 3^j|jJlil SjLU Jfla £t_LAJL 1 jljll ^j^*.' 43LU3I <■ 1 J 1 ill 

JiLa jjLUI (^Lc (p^j ^1 J-JLilll JUc! J£ l^k (p^Sj (P.V.C) 

idiLu jJLl (JLaJLu-oLj cL^jLtTu-a _}1 L^j £usil (ji * ^c_II * . fills 1j->J1j i lSHII 

3 LjJJI ^1 j-j^I Jl i uL I ^Ut^ i3j1j->J1 3 U , J L^_<j_>J (j^-i i-dJa^j 

.4jjL?eIl11j 4-uLl<m^J1 L^jLj o ml _il^JLl oJLA <diLot 



j^iiL-u '.lSj^I 



^MJI - I 



G^UI -2 
I -3 



Il^MJI -4 



G^LJI -5 



: Q^JLjLLJI : jlujVI jjuLLa -6 
Thermostes: «bM$6jmJI (w) 

(jiir i n'ltl (jl jl i JLjjjjJLi LuL^j L-Jj ajj LgiSLIj (jtj- . uUlL) jj-dj jl j-a (j-^J 
j_Laj Jajljjj LJjLu I j 1 1 a^l i ■■ Jajj-j LijLuij^ ^LcLoj L$j CjJlxj Jj^I 

^jjj^JI I j U , , U j , V- tl SjIj^JLj dJJi Jju C— J 1 i ii M V ^oj (j-aj L^jaVjjl 

Sjlj_>JI diL>.jJ jLLc (J I n »" i ii^U ^Luaj IjJj iL^j^i] jjjs CjLuj-U J-La-i 
ij^jLsjj i^l 1 1 n CjL^-ljIjj (^-o^Lt^a ^Jj» uuU ^ JLjjj i 1 j 1 1 uj «Ljl^jjJLI 

■ Cj Lu Llh-iSLI I j 1 o 1 1 
: SjjLrtlllj 4-uLi-a-iSLII Ljjlxa i u-1 LoSj jljll iJJLA 4liLal (j-aj 
.O^KLJI •.^j.UAJI LiLu^MJI - I 
.O^LjK : ciW JI ^LJ^ -2 
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aVt ^Lll^MJI -3 

:j*aait5«*jai(( 8 ) 

l__sL___uj (3jlj__>JLi jJ_Iu_a_) Cllu J-aj-J £-<->lj (j-* C<-(-u j_aj.ii] 1 

. Q^£LjJLjJI j <J^a_LjjiJ1j jHj_aJ 3^11 CjL^JjIj ^-dJL^-**( lull CjL^JjIjJIj 

'— 'L> ■! * lTj a W >*l j"i iii^LlJI 21 J_SL_<i/ j ^LjvJJI < al jJT ^jjt 

^Jj ^.llj j . ^.^ tlj , U« . >.tlj JuiAJ Sj-U^ (^^aJLtl C 1 I n^-djilll jLLg_1J 

.3.JJl»ILo 4-ul_La_i£ (j^sl^i. L^J ^1 Li£ «LUj Sj!j_>J!j I a 3. j I Ij 

: jJJ sdlLal (j-oj 

.^LvjJ! <-sLJL> ^\ 1 M U j~i 1 nl^JI - I 

• Cr"S' ' "." *— ^ ' "M j" 1 nl^Jl -2 
.<jlajjj! l_^LJ Lj ^rl 1 11 U Jj-LloJ! -3 
^(^IjJl! a«J J jJjIjJI (_j-i*J i4jJj^/I <GLjjSLa (j_o 1 ' I j" 1 n^LJI j ■ i3 seJj 
<_S^ti>.! 1. i i 1 > 1 1 cLiLie-a SjUJX. (JK i"il ( _ ;r 3 j*-*-^ J iSjjJLU .iljJJj CjLjjUJj 

: Lr i, 4j>1j Jl£L<i/V! aJJt j ■ — - 
j! i^>-\ i " tl (j n j *\ tLi ,_jjLSjJ!j c^uLj^/lj (jl j-L^SJIj ^1 ^IVI - 1 

.^JILlIIj (JJiiJIj jj-^-^^ ^ n jSUI Jjj-Laj ^ * i eaJj tJ^-o»l i hU -2 
' ai!L j I JLlILi ' ■ i a II ; Lai * ' ^"j 'Ly-^'j ^Ij^J! SJiiji^. (Jjl j i nil -3 
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CjjJLs* (jj-i 4 i"n Jj i i ■ La « i a 1 1 j Sjlj_r»JLi i 'I j" i u^LJI i— iLm h (I) 

J La a V LgiSLIj Sjlj_>JLi jJj-ij SJjjiaJI 
. 43^1 <i ***< i u\ {jja J-^j-i d A h ^ 

(jLa I jjj i3_&L^J! JLa^V! ^ JlS/q iQjjJ! • ^j^-^ ^IlLu/^LJ! jjjjij -3 
^yJl j_ijL«_a 3 j i ii m jJlSj j i JLc Figure of Merit £\ o-x~u uVI 

SjjJLa iS-j-lj-jj^/l 3j_fl>LLi <_u i in JLc i n^LJI jl i liSLlI JjiL*_o -4 

. jl i ii U jlLkj I i j a ijJjJV! <_Sj_LaJI J-^-y J J J ' <n (jl (j^Lc sjjiaJI 

. CjLjj j-Uj 

(jiaju 4_J! ' aj-Lol I 3-ajLZj,! ijJLfli jljjjj tAjLLaJI i 'I u i ii^LuJI ^jL2j -6 

(jJa jLLxjs (jjLij^ JjLc j j' a 'S^ 1 ^ i 'Ij" i h^LJI ^i. -9 

. tlij^W dijI^u^LiJ! jlj^s ^Llil (jjo '/.40 (j-Ilj^- f J-ir" ' in j 3-lSJJ! cG]L>. 

a jJ>" i in tdJjJ ^ajLtAJI a^uLuijSLII jI^L! dljlu/>LJ! j»jL2j -10 

.4JL*_iJ! jljj^l i>JLA j_uG (j^ 1 L^ljLa^J (_JjJ>.^/I ^la i uVI La p CjLlLiC. 
i^uiill) » )Lio*^1 Jj; i"n ^J^ 3 d *J * ' aaj ijr 3 d 

„_, ^t l 1( »L*1II) Olj-LLI! J-^LSJ ^jls ^ (jJI . .. J^aU! lf( jU! lJ; laJiJ! 

.(jJI ..^1 it _^JI 
Jji i"i ~ ^ n i ii "t Sj j j *C I I d ijj «_!! ^1 



6..i.?.i.jI jiujUlg JjIajJI 



' tJ-L^aU AjjijJLI j-ul_*_a a ^ iCjIj-LaJL) cQjjLjLa-i lLLuj_o^_aJ1 5_)^Lt-a a 2 * 
■ 1 ll j" 1 n^LAI 4jjy_U j_uL«-a (JiLo 20 ^1 (Jli-ol 7 (j-a (_gjL^iJ 

.(jl£j^l (_fjjiJI Jji^o ' L«-u3 -3 

' a 3.J J j i5_jjl_«JI 3j!j_>JI CjL>-jJ ( _ ;r i ' a a. j 1 1 (Jj_«_a SjLjj -5 
i—ia-j J-l^J J isLjjLSu'iM CjljJLoJ! ' '"-j JLlLaT 4-uL«j ^\^>. i £J j" i n^L^II 

. (30 JjJL^.) jll j dlujj/^LJI jjs q « j I SLlCjJJ! iajLaJJ 

i\ y L ya*J 4_P^Jl 5-«jUll 30 -JjJ^r 





' i\y 












olil 


r 3 10 x 




3 

r" 


10 x 




1040 - 780 




600 


- 280 




1200 - 400 




660 


- 330 




2950 - 360 




320 


- 160 




290-210 




600 


- 350 




50 - 40 




430 


- 340 




20 - 15 




580 


- 350 


oMjjS'liJ.I J^v 
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: 4mmiUJ f til XUftMrt I 

j j ta " (jl j_yj\ (_dJj £^>.j_j JLSj iJLl*j j_lC oJsj J_La VI 4 *i I" -»J. I sLuj/JlJl^JI 
JLjJ,! ^1 4jI i n" 1L1 I JU 4_al Jiir" i nl jjiaj La-Lu i(_^l_uijSLI! JL>J,! ( _ ;r 3 sL>-Lljl 
(jjjLiia (jr^- d * J ' j*^-*-! £ ^ t T!-'- , £ l-'-*J g^Lfljjl iaLUsVLl ! JL& i^jjLjj gSLtl 

4_u_o JLt^JI ^^^>*1 (j - * a»**<< ul jo_At ^J"" b > <JL>Jt! 1 JLA tL&. LmJ 

:4_u^! 

^L>-jJ! <_sLl)Li i.". ( iij.aj.li I <ic j * ■ ^ 1 1 1 'I j" 1 h^LjJI CjLi^ljHa - 1 

, U ; LaJlj J mi 1 I Sj_j_lSLII L^iajLiLa L^jlj_L4-a (2>aj • ^ JT J 1 " 1 SLtlT jl 

jl ^ilj-a 1 ^ I j"i 1 n^-l (j^a »° '"' (1)-* ^* < :4jjL>J1 CjLj-^IjILU -2 

l.'i mi j^ajJLlI (j-* 3 JjjljSj-l (^CLo^LlI! t— clijuj 4^a-j_LajJ^1 JlLa 4jjJLs 4*C 1 mi 

i Laj_^cj JjLtilj t_yj\ jloU Sj_aL>J! cj!ju>.jJ! ( _ ;r a ^jS-" i uj 5 Mjjjiil 

. L^iljLLaj L^i2j 2 tj j , ,,j L^jjj 4jL>J dlljj 
Jj^aj (jj JU L^jj^jj 1 . 1 " ^pJI L^ujj-aj 'LiitJ j_L«jjj J-J-*-"' "3 

. ^1 j 1 ii't^U 

^j-C j-j-aJijJ l*i 1 n j-ajJ}J I g. * 1 -""j :4jjIjlI! SjLtujJtU j»J-3 "4 

ojJLlII (JK mi^/I JLiAJu (jlSLaLi ji! (j^s «j_lcj <_ < mi-»JI (jji 2 ^1 1 

2jjt^t 1j 2jj .^.^tl i , JlLa 
^yfl 3 rih-^-a JlSL.il 4xiA (^J^: dlujj/^LJI a, jir" i nj :4jL^/jjJI JLaC? -5 

j^JI (>L JUJLI I juk 
4— L-L t -a ^^^l Jj L^aJeU SjLx^jJtil CjL^Lual^ t. i1t-**i i h a 9! JjLjj - 

• OLuLuijSLU 3_JIjlII 3_ajLiU jl 3-ijljII Jla 
I CjLj_UsjVI ^ ta 1 3_SJLc. j] 3_j_aLs. <■ . I •> "1 1 .1 a jl (jjLSj - 
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4jL_uj->J1 ijr 3 ^Jl?-**( i iMJ i^L>.jJLl j^^JLU l.'i < n^-ajUll (j_« £^LLaj < ill - 

3jLj/j_>J! '<t<~i *LUj clum-l 

. 4jj*_uIj_)I 

:<MjUall«iii?IUaMi1lt (w) 

a ji^. jj! <U (jl^ SjjjljlII dLu^^LJI £j ^if i_s}ll>.V g_<_u!_aJ! ^ jX\ (jl 

4_uj/Llo]! (j^al^iJ! j«-&J>^*j ^1 4^LUs^Ll I JL& 1 j_u£ J} l-^ 2 - 1 d *li '"*•" ' "I 

dJJ j 0 I r VH>^ lifljjjJLU 4jJL<122!I jl jll ^Li j 1 .l.^tl j 4jL-ujielJ 

( _ ;r i 4_jjl_«jti! 4j-uJlJl$J! JLx-a 1 'I j" 1 n^LJI CiVI g »" 1 11I j 1 aaa. (jSLfl-iJ 

:4-uVl 4^.jVl 

of L^JlSLiVljoiyVl (j-a £-<-ulj ^ Q 1 11" L#j| jl Ij-fJ^ Ls-Lso (j <il"j 

.5L3jjj>II 4jJij12I]I vZjLlUsj^I 
* < ^ ^ Ja^ljj Jajl ^>JI i, s I I" w la *" . ^cjUaJLlj CjLaLj_>JI Jajl -2 
Ja^i-JI ijr ll d 1 1 n itLj 4_jl 4Jl£Llot ^Jjljj 4_L<u a ^ j J j-uiHj j ^j^**' ' "^5^1 

.^lAjUl 

I ^"1 A , ^. jj-aj tgJ-jJuAll JUj^iSLjJ^j (^i_ut i ^ r l^jJI jj-* ^-t-t-ajj : j^l**t 1 ntl -3 

I (j * 1 '^1 j J^j 1 in j iiiujijjl jjSLj jJI ^ i"i n"j Jj^IaJI (Jl g t~ 1 uVI Jjjjajj L^jl 

i^LvjJI i—sLlILi ^1 1 11 U j~ 1 imI^-JI (j-o j_u^ajj "•(_p=l ^s-Vlj CjLajjjLJI -4 
J^j 1 11 j j JLr»JI j»jl-Sj L$j| Li^ CjLxC.jJI i. 1 1 uLu 4Lusj>. (jl jJl CjI j (j^J 
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(j_a 3-cjJi-LaJLI) I SLjl "jj all (jl Li£ (jlj-H olj JK uil ^Ir 

. JL>J Ij ^ J-LfalJ <Loj (j-o L^J 

CjI SB d ^ La - u|j J ' Al ^ t ^ ..^ * I ^ , ,. ^Lul (2)^-°' • t aJjj -6 

o ♦**( I uLj tjjlil ^L>.jJl CjLajjLj f tr^ (2>^-4-i : (Jj4i' 
^-jJLua w ' ""^J? Cj UtxLtaj Cj Lj jLo Lq-^JU-) J- 1 <— S 1 ^ '*■■ l*JLu_*_u^Li jj-* {^fCiSt-a-us 

V ^**' ' " A * ^J** ^ J 1 J Juua_a (j ^SLi Cl<_pc_i p ^ - ^"j : 4_u l_]j-^SLI 1 LxgaJ, 1 -8 

^1 jJJL^ 5jJlJ-2iJI 

CjLjj_j (J^t_a t^l j"i t .i^LjJI CjLj^j dtL>. *.^1_LlL1j CjI ^W^^' " 1 0 

' a >] C^p. »l tlj pi j j^.M 'I (jjLj/! jjft dlujj/^LJI jl U£->}UaJI 

. 3jlj_>JLi <_u-i ^""j t\ ^Jl 

a * jLl_4-ij 4<LdIlL>JLI J I ^_LI ta i ^ j La t j 1 CjLj^j^ L^JLjjLL*_uV 4loL> 

(Jl <n"n ill s^ilaJI 4!bjLr»JI CjIj^IojJI (j-oj • (j ' n^j^Vlj JljSDVI CjL*_uIj JlLa 
sdajjil jj j fill i '1 j" i h^LJI jl jjs Cm" i"i"I CjLj_jjJI CjIj gljtl CjI useJ ' " « 
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, -ilj'ilUtl ^Jl .-.I ,U~,tl (-,1 Jj . 3_jSLij ISLJL I jj^Jlj 4jjLj^SLII 2_mj j^ll 
<_sLJl£ SjljJjJ! 5_lcLu^iJ! iGVUjilij/l i_uL». (jJI I jjt, .<j(*< nil j oljlj . ..11 j 

^ j c I Li^oJI CiVI on nVI w I c 4_Lj_a^/l a » j e>""^ I 1 j^J • 4-2j^jV jljjsj 



:<«i*iJUt*<UL*ll-l 

CjLoUIj Ci^l j ir-ijUllj I LajJIj jj Lit ^jjLiaj 4_oLij^SLII Cj^J^-II 4cl ! ir-i 

. £cJI . . ( Jjs- i nllj ^j^bLalj^Jlj jt-ilj-llj LJJjj ^"'^ ^13^ ' (J~* 
2 cLvLul 2Ja.jj 1 'Ij" 1 n^LJI 4cl_u^3 2tjj,„t (jl^ :4_^LuKjJ.I 2 .... i " jtl 
j«_2Jj jjl_>JU ( _ ;r j-ulj_£j (jjj^j-jJ! 4-al Jii>-" 1 nl ( _ ;r 3 J 1 a all 

? ' tl ^Ijj! ^LlI^^LJI 3_ajLSJ, (jL£ :2_lj1_uijSLII d^/JL^JI 

. SLlsI^JI .-.I S ,Utl j 3 '.I U ,tl JU^:! ^ ^jir"iiii_) L»£ i3jlj^>JI 



:£*Jt£ Ml jUljyl >LUl -2 

2-c:j-<-u ^1 2_aL^L> 4i^jtl.| 4jjlJl2III j| jjjJJ 3j,ii;tLi '/80j 50 

^_3j , d ^ , jIjji^ i s \ j" i n^L^II j»jiielL<j/l cjIjI j i ntl ; ,si JL^o 

CjIjI j i ii tl ^1 i ii-v I *^Ua ( _ ;r 3 I . eaj I ^ Jii>-" i iij j i L^jlj-us (JjLa^s I gjl aaj 

.0>Lsu(JI ^JixaJ ^j^UI JaLLII ^Lul 
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uia-Vlj jjLtll £_a jjjLujj liLu i h^LJI (jLa (j-d-mJI 3_g,| i ir-i JLx-a 
i L^jLb ^.'"j^ *j j » i a 1 1 (j a i nil Lai iCjllajjJ,! SjjLc j^i-l ^Jl 4^,1 r ir> ( _ ;r 3 

J j taJ 3 j i nilLi i_sL<jVl I IbjeJj .Sjj^iJI j-ii. SJLsJI <j-a (jl_o.V! j_u£ 

jjjtla t-sLJi -.l^LlIV! (jjsj . j^LuJI 3JU. L-^pJI j-ut3 j 3 1 1 ,il i nil 

cClkJIj SjolajJI 2_ajLiLaj > Lall L^jj_<IiJ j» Jl£. Lai (j^sl <— sLJVI oJLfli j_LajJj 

t^rdjpJI ^Jtirliiij La^ .3_taLi<iJI <_u i n"t <L3jJI 3jt]L] liJI a i nl ^ LjJ.Ljjj (jSLaj 
La^ »J-^I 3_jLj_a 4_lLc w a i gaj j 4_aX.JL) <^_o* i 9axaJI £_a 3j-u£LII 43aJi] Ij-k-J 
(J_a-C flj _a^3 dll jj (jJaill (j-a jL^>-^>LI 3_ajL<La J-J^l jj^ uuAll (jl 

.oM^aJI Jjj 



J^tUlj SjaJajJIj 3j!jl»U I ^jl ^ aJ ' *l j"i i n^LJI (j-a 42j^5^L!I jl jll j-J-ajJ 

*Lb 

^LCLVI 3x. I i ir-i fjS J a »" i .ii La^ i l^lji uU 3 J i di! CjLiaJLajJIj \jS»tl 
.^aJtjJI (jjjLuil (jrl^. J-JoJI 3_ajLaA CjljJLill (jjtSLu (_gjJI 



iljllUL>ll(d) 

<Ul Jielx^l dLu^^LiiJ 3_^Li^^l oVLaJil<- u VI jrU (>a (I) JlIJI ^ Li jiTj 
I."' i a i (J^e-a (J^ej Jqjjj/j^ o jLitjLi lLL! . 4_La_uljJI 3jLu/j^>JI 3_cLu^5 

j , „<j .VI j j ". . .. tj ,tl jjfc 3JUJI tfj-fl> ^ J a «"i i M U dlujj/^LJIj «.UIj 
^l^j llj j jj ■ ^»tl C^j-" er'l (_J5l_cxiJ( jJjIjJI ' al i^aj j Polyesters and Epoxies 
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. Lajj 28 JLtj SLoUJt 
4 . 4jj*_cj!jJI 5jLu/j_r»JI 3-ajLZ-a cCLlc^j ^L^jJI jjjj -3 

60 -20 4j>-jj j_t£, j»Lj| 4_uLjj SjJ. I jU; ,v» L^ILajLLa V -4 

. 4jjL«J! 4jLj/j_>J! 4_ojLiLo (j-a JUS/i l£>^ LgHojLiLa -5 
. 4 Ct'i n i nVl 4jLu/j_>J! £-0 *J_ij>. i 'I i uLaJ Sjja LgJ -6 
(_£t ijr J?E_u1jJ1 ^ ^oZL=*JL I 1 j i n'Cr L ■ i uLuj ' la t ' ga 1 1 ijr 3 4jjij»U j-uLjla -7 

. 0.sLoj! (J r-i ii i_i 4j| 

.ilj n S JjjJLlJIj p x all ^!jlitl<j/! j'^'^l n_gjijl2jjl JjjSjJI (_Ltc_o 4^LtaJI 
Sjj-Ilj dlj^Lj-u^LJ! Ij-J^a-C £_oJ_i-j dJJjj j . dLujj/^LJI icLu^aJ j»L>. 

.ibl^jl ">L*3 LcjJj Lgj-II j leajJI 



J}LJlIj-uI j 4— t-tj-Lj 4_tJt_uljILi_ol i_La_jj-i ^jl LuLs ^jjjlJI 1 * ' Laj 1 d 1 < u i'Li 

j<s_<j/jJJ ^Lj w ' ^ j i^j-II j^°VI i^LCi! jij(_JLj 4_ujj>J! 4_ujijm Lu!j^3 

**J J ' a a ' LalajJIj i Jua^l d U> , ..j". ^. , LaJajJIj i JLaVI 5Jjjla ■ La LajJI «Lu^c SJjJ 

p_t_uj N ' *a 9 i ^ ^ * J* ' (— i^l JU^t (_*^JU& ^_Lor>o 4_j * ■ a S * iaLc . ^ ^ — * 
jj_ai L^_il_3 '(j o jl^VI i ii ( _ ;r il3^JI i ii U dil j « Ijjj/ i L^jLj^IjI 
4_i£.L«i>.VIj 2 j 'I i aallaVI Jjsl ^Jtil LaaJa (J^Laluj J tail I CjL^>-j I jj' 1 * I aJgiej 

. 4-u-uLj-uiJI a 

L^Luajlj 4-iisjjLlI! L^^Jij 4_ujjlI! CjLJLLalla ^1 V Lx-«j 

I j j jl «J La cL>-l jj (jlj i«Ll!L>JI 3jjt jLjjo (jl I g-Ac i_4^- sLutljJI 
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2 j i ill j i n II ClLjJLj-" I I t_gj uzHS] ,j_o (^LjJLj I J i£, 1" iS.lI.Lc. CjLjJl^o ,j-a 
jL^lil (j-oj , 2j \l . .V.aVI L&JijIjJi. JiLo^/l j\l 23 i a VI jj^ — ' (J^J 2j^'C i nttlj 

i^j_i£LII <b 'I .v.aVI (jiiLiLiSLII jLi^Lj-utb (oJLc ^ 3_ajl . ..U ^ic L^jljjLa 
(jJajJI (jl dJLi 3_aJi (j .I jlj .^jL^aiaVI JjsLClII 4_ua-&i 

Cjljlj-dJI JLitjj ^jl 4_l3 £_j2aIL*_uJ (_£J-ll ^3^1 ' d uidJ Jnn ^c-iuaj ^jjjlII 
j 5 >i I jj-a 4_L£Laj ^^-Jl CjL^t_uljILt_uVI L^Jjtj t0±\ ' -^"al jj t^" ^IlII 

..S^jj-jJ.! 43LjLc. (^Jl Jjj^JIj cLsljuti 

o < ta rt ^3 IjUJLiL Loiitj ^jjLju 4_ujjlII (JjjJI ^* ' ^jl 4J ' fl-mjj La_aj 
l^j-ll j-oVl iS-OJULlI L^ljjj JMJlI^V d-ajM-JI e^aiJIj i niVCtl JLi£:l 

i_al (ji ^ j t-»* i n_t V ^yj^jJI (jJajJI (ji j_£ jJI (j-c u-^c-j 

CjLl3c_uIj_uj/I I Jljjlj cLuJjlLI 43ljj3 »" i ill (j i n-vj c ^-«-" ' W^^tP'j-^-"' 
4_LJjijtI.I oLaLiJI jbu-a! JlJJuo (jl Cj-p. 2 flj, I - T < JjjJI J S-usLill JjjJI 

.(jJjVl 3_u^V| L$J (j! ^1 ^4-lLLlII J^LiJ.1 (jjl 

cjI^jJUI 4_l.<i_L7iJ L^S_l2j>.j i i j I U 1 1 i_3ljut^/| jjLa i^jl2j La (^ic *l_Li j 

,j-C. i. <_l5xl1Ij ' a uiSLU 'j j-^-tl w i Jj_, '.(jjk 3-ujjJI J^LjJI S-uJjlLI 
(j-a 4-UjjJI JjjJI 4jaIL><J La (J-aLdl i_3jjijJI jjIsjJlj CjLaLiJI 

,_Lal£Llll ^uirV.tl j JlaVl JMJlIloVI £_uj ^ jJI j^sVl ^Jjtll ol Jjiltl tiiJj 
4 mm* LI i ii a J^JJ (_$j-jSLII 4_uLx-lVI i—SIjLaVI (jiaj Laj iCjI^jjiJI llLLl! 
(Jjl i ii a ^j^J 3^^L«JI i La 'j " ^jH-J! 4jjL«jjiI I ajjJaj iSjjjjJI J^LJI ^ 
-.(jJLlII ^tlll (jlc 41LLJI Jjl>aj 5_JjVl Jjljll ^1 jiel^l j 4jj lux!I 3 mh«LI 

^jL_uJ d i"h< alt ijr cl_aIo*VI i^^J i nil 
"iUJuijJI u^l^ll j>ljL>>lul X L^cl^jL AilJaJI j>ljL>>lul X AjJjVI Jjl^ll A^L? j>ljL>>lul 

(jKnitt jIjju 

(jij i La >j 1 1 njjjjL^iLaVI I j " j i in (_ylll 3J jLkjjII 3JjL«Ji.I o jukj 

SjsLal ^1 (^JJjjj/ (_£ jJ! J-a^l • J-«-«Jlj JUI (J-u'j l^V J ^ 

l ^Lstll 44_jjjjlII 4_a^l CjLjtlLaj (^-^JtJ iJ-aL^ILa iJ3 _lJjt_a si . ^.".^1 

4-lluI j i nil CjLjJLxjJ! 4j>-j ( _ ;r 3 'j i i all L$J j-jjj Lx-a i^^LjiJI (_gjLiiar»JI AjLalll 
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ijr jj-*J\ ^tjjLlJIj t(_£jl_>J1 £_u^aJ1 i. 1 1 uLuj L4-1 3 j si - 4j^^ 1 ajJlj 

«Lj_a_uJ 4_uj-*J1 4_iJt_u1jILi_o^iJ cLtiajjjLlI 1 laj la >i 1 1 (jLb ^J_S3 La ^Lu 
j^^c (J I ^>.^M (j-* 3 <JL?e_i ' a a *" ^jt j^)^- 4 - 1 * t4_u JUtll CjljijjiJI iu ( nl q 1 n~wj 

4_La_u Ijjjj/^U ^ 1 aj^aJI Ja jt-> >JI LuLa ja-Lfl>Litl 0 JLfli (j-a La^Lla-ilj 

(j-o (^jjlJ! (jJaaJI ( _ ;r 3 *Lj_iJ_«_tl CjtjijiUI »"i ( ill (j 1 ii-vj =Ll«_uJ sLujjlII 

.^yjjjiJI ^jijil! ^ \l , v.aVI JjsLClII (j^^ L?j-" <3j 1 ni'itl 3Lclj_a - I 

-. Ij^iJflVl 4_ujJ(J! (Jj JlJI ^ 2_uJL«ll JUaLi. 4_La_ifci glWJ -2 

J[a_i-aaJlj L^jt_j_Lt-ajj 4_jj jjtXI cjlj^ilJI jjjj 1 n**(t 4_ujjl11 cjL_uLu_oJ1 J)j 1 n m -3 

. L$ia j-jiSJ! ^ <pl jJ! *L££VI ^1 
lix^jcj 4_ujjti! cjljjiil 4j*H1L! 4_LaLJ! JjjJI sQjLi jj 1 ii-v 3_aLal -4 

(j-SLa-s Lajj i tjr JLL«JI i\ ■ --»"aVI jjic Ltj_uG 4_ujj(JI iLuJiJiil Cjljjiil ~ • ■ aj 
(jjLujJLi dUjj 4jjj/LlU LajI » t ill JjjjjJI d i n'^LLa (j_a cLujjJI JjjJI 

^Jl ^_t,a ^jj-k Lt-ajj>. L^jlSj jl * i Ct - i - U J <-^ T p* <-^Ll]l ^JLnJI (Jj-i £-a 

jui-l £_js ,_£a_i^a_2_J I *j ■ a 1 1 CjVLs. ( _ T i VI j I LaJj II (j_a J_>JI -5 

. jLo^VI ^ L^I^L oLULo^VI 

'Lie Li LaJI (JjjJI 'L^-La L*jjj_><jj 
Jijl j a j i a> j d iil"i-»J,l «LujJjilII LLcaJ I (_L^.lj^ (jk' *Ly i iU jj^jV "7 
(ja_«JI ^Jl2j ^^j-II w la a * II sljill (_L«J^ .^^jjiJI j«JL«JI ( _ ;r 3 4_ujjtil CjljjJlII 
CjIjijjj CjLULlo>I J_vC ' j Laj .4_uj_uTiJI 2 c I * i all 
i [a a * 1 1 ^ n a ut * ^ * c Lyd^*^' f*-^*-*^ ^^J-^J I Jj i^j ^j^oS^IlJ iJ3 _ij-»JI 

o^J-a 81 100 ^ 1977 ^Lt Jx^ 1 i>° ^H^l JjJ-" ^'-i 1 Lj-^ 

. (j^J- 5 UirA^ 22200 (j-A ^L«JI (j^iijJ i-.lj \l .-^tl j jVjJ 
LuVl j^aLUjI JLaSjl^l -8 
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4_2_l I i ii II '"'I x a i a II (JJ _3 al i t'nj t~ i nl La lilljj :4_uJjlXI CjLaLiJI(l) 
JljJLuJI (j_o 4_ujj>JI 3_a^/l I I" ^ i jjjjl 3j_uSLII 3ju^3j^/l 4-«_a LJ i." it '<iJJ 
(jjjj-U (Jjl «Lj_ijJ(JI l_LLal C-Jlj I 1 a liJJj i4_uJLnil CjLaLiJI (j-a 

iL$Jj»» ,j-o jl-^JI ^La 3 i imLjJI (^JL- Uj'j><J SJLLSJI 4_3jj_U 

£_*_uLcu ^jjjlJI * iljUJIj . 4 a i im (jo-il-a I 40 ^JjlS 4jt jjjlII ^oJLtJI t n ft> a^ 

^Lijjlj l_£jjJi£j L#3j_3j £-a '(Jj-^ 4_uJjlU CjljylLJIj . £jjIj 

(<s-fl>l (j-a ^jjiJI ^LtiVI 4-«-l3 j! J^jj (jl tiJ-Ii (JjJjGi! I nii^j J . I^j'nj^ 

1586 jscj 1974 ^Lc <yj <jl£ 0^*% dlP^ 1 I^Lo) ^ 2_uJj<1I oLaUJI 

( _ ;r ^a-2JI (_L».JlJI Ij_j_l£ ^1_2j w taju V d-a-i* dJLl/V (_j-fl>J .jVjJ Qaula 

Ji-jJI I j_4> j! j-^j-j j! I Lj-Lc (jSLJj . 0 Uii;tl Jj-jJLj Ojjj^ I jl (^JJJtJI 
i l_i_o j ^gjj>.^\ *Lj_iJ_«_U CjIjjJLII C.L-oejv (_^<JI t_il_uj/^/l (j-o JLs-lj w taj III 
. (jl^s- ( _ T JI dii _ajL»-a 3 JLi^jl J-a^l 3jLc ( _ ;r 3 (-;r Aj 
'/.4 2bl j_3 er^-^l (ftJLtll (^3 4-uK mil Sjunll jJLu -.d-j^ mjtl ^^SJI (2) 

jrtj <LaLc 4 ii ii-i J ljL>. 4jti3jjs 4_usVl 4 1 1 uj j ,^JL*JI (jLCjj/ ^Lc^-I jj-a 
(jjAj-y 4-oj.Lijl SjjLS ja^J d-jJLc d j i ii i (jl 4_j£ lLLI/V Lxjsj 4_ujjl!I JjJ-II 
j-i^. JLacVI Sjjlj ( _ ;r 3 LaLa.1 3.JJJLx_a j&^jljJLS ^LtJ?eJ Lxj3 i<j-(_<_a^/l 4a£ ^1 
i a-LaliLa OLuu cLu^a ^jj ) »*tlj-2 <-l;,^,tli^l^l.ll j jx. j jlSj j t d j irill 

*/9 , 5 JjL»j La l( _LaLc jj^Aa 2 , 5 (^11 ^.ij ^LujJlJI jMJI ^ ^1 Lyu-uJI 
(jJIjj. 3 j i ii "ill aliJt LaxaVI Jal uixll 31aL«JI (_^2JI 31aj>. ,jjs 

SJUjlII liJJj ->!-i>J jT (jJLtJoj i3jjjjuuJI icLu^sJI 2 Laj^ajtlLa SJLac /.32 
jj-ujjJGJI (^al ^3 ijr^ cJ - * 1 -*^^ J ' ' ' Cr^ <LcLll^J| i?JLfl> £jt\ dlaj -1 * w dHj 
L^LaaelX I (j- 3 L$J ' "* 2 1 1 3 >l aj i u VI j isLujjlII J^LJI i_ujjGjlj 

(jjjuijJI (jl La>jKjl (jSUj V ^pJI (JjLoj^I Cy "• 3 -^>-jJj-i^lII 2Lfljjtll (3) 
JljiIhj j i Lu'^ 1 ij'j'- 0 3_cl_u^iJI ajjt (jjjjLx-i £ ^i>*^' Jj^' <■ i lr I ( _ ;r 3 

(j^_ij-_a_j_ll ^ ' a ' a j 1 1 (j-a ^j^. (J^p* JL>.l^oxl 4^ uiXI J < ^ 1 1 g 

i JlJ«-1 (j-C jl < mi" i iiVI JjLjj/J (j_a 5j-^a.VI ii Jl>.| ^\ Jiir" i nl i_ljJLji? (ji^. 
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. La!j_<I/l Sjj i a II jljjjjj/ J-iJI £-aj • L&"-!J Loj (Jj^-r'tlj J-S-tJI 
CjVLaZo-lj Jj^ajJ! j 'I i a "J SJaliaJ! j 'I i a aj tfLj-LI J >l ' -*■ 1 (jf ' f 1 i"i Vj 
(jjJLujJ! icLu^s (J^?- 3 Cr^ N J Sj i ■■ a j jjaiajj Ljj>-jL>.j LlL>.1 J jjj^ i n"tl 
JjjJLII l_La> J • s *-ii> JL " 'Lujijtl! Cjljjil! j 'I i a a *Lua_u J^-" ^ 4_ua-&l 
4_j_ij»jlJ1 4_a^U q o i a * La_i 4_al_*J! CiLiul j i ntl Ja_tia^tjJ1 SjLcl 3 j^gj < a * 
. L^jj « ui 3_Lfl>LajJ I j "I ) i u*3 I -i uj i3_ujL«J.I L^jIjjj (jlr 2 Us a I I 
(jJa-aJJI aljill jl £jj i_l!jJlJ (j! 3_u_)jJ! Jjjl! jljVl o'' 

aJ-c (jr JL*-aj o^LA! 3_j^jil! 3_j^.LiVI <tm\ < u3 pJ ^Lio J'C uu juljlLU 

V i^^jjjJI Ji-jJI ^lc J-al£ jLaicI 3j^l '.^t| 2_j_aJlJ| ^ 5_a_&l i ill 

iSj-aLil! Sj-aLil! jj-a J-*3 pj 4_uJ_*_U SjjjiiJIj . 4_La^JlJ1 4_o*Lu^M 

5 I ; , ^tlj 5j \l , .V.aVI I j I L^J 4c| j in (jjjjdjt 4-i-i/l j i .i Qje i Lajlj 

J^LlI^I 4_jjj-jl11 (JjjJI ijr l^,j -J-^*! ' u=1 ^Lluj iS^ L)^ t ' t*3^ CjH"^ 

4-uJlkJ.! Cjl^itll I ^ i ulj ^Ir j 4-Lt-iaIaJ! j^l-LaXlj Cj!^!UI ^Ir 2 Us "a I I | jj_a 
iJUlcLLLaJI <L>-L>Jj .4_ujj(JI » mi 1 1 4_utL3jJ I j «J * i -""j Lj-I^ i" i ul (j i n~s,J 
4-ujjlII (JjjJI (j^ s—iLj-lju I (Jl n'C" i nV 3_L^aJa £ Ljj-aj CjljHi! 4-ujJjilII 

j'^'H t_4-LlLj/l iiJLs-l 4JLalSjLa jjsljj ' j a aj J-^J J- 5 ^ o' * 

.(jjJjLlII cLcl_u-aj ^ i"i i"i a ijr ij^. a^^-j^ La ^_a> 

iCjLaLiJ! i^luul ds LaJaJLa 3_aLal ( _ ;r 3 dijjV! JJ^>- JJL>>J (j! (^r^ CjLaUti! 

oLaUJI 

1974 ^l-C' (J^L>. <L-u0JiLa <_ i i .i b l-^-i-a I j^N J~ ' "I (_>^"" Cr'! ^LaLjJI tfJL^J 

■ jl < < .i^fl J-^JJ Cj^tSjlJI tfLjo L^la (JjlS Jj^ 
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Actinium 89 


Ac 


Aluminium 13 


Al 


Americium 95 


A 111 


Antimony 5 1 


Sb 


Aryon 18 


A 


Arsenic 33 


As 


Astatine 85 


At 


Barium 56 


Ba 


Beryllium 4 


Be 


Bisamuth 83 


Bl 


Boron 5 


B 


Bromine 35 


Bi- 


Cadmium 48 


Cd 


Calcium 20 


Ca 


Carbon 6 


C 


Cerium 58 


Ce 


Cesium 55 


Cs 


Chlorine 17 


CI 


Chromium 24 


Cr 


Cobalt 27 


Co 


Copper 29 


CU 


Curium 96 


Cm 


Dysprosium 66 


Dy 


Erbium 68 


Er 


Europium 63 


Eu 


Fluorine 9 


F 


Fruncium 87 


Fr 


Gadolinium 64 


Gd 


Gallium 31 


Ga 


Germanium 32 


Ge 







a^-lil^I 


CP 


A 0_lL<1 QJ 1 




A^_l£LjJ_L<l 1 


>° 












j 








L, 


A a_u )_! 










L_J 












IS 






A^J^j-u 




AflJ j_U-u 


(j (i r (i 




























AH 




>» 




J* 


AJ_U-u_!^>j3 




a^-lLJ^jL>. 






J- 


A^jjLa^Jfc. 
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Gold 79 


All 




j 


Hafnium 72 


Hf 




i a 


Helium 2 


He 






Holmium 


Ho 






Hydro sen 1 


H 


^ ' ~**~ a \ A_j 1 


Jj 


Indium 49 


In 




JU 


Iodine 53 


j 






Iridium 77 


[r 








Fe 






Kxypion 36 


Kr 


. I < 




Lanthanum 57 


La 


"' 


•J 


Lead 32 


Pb 




J 


Lithium 3 


Li 




jj 


Lutitium 7 1 


Lu 






Masnesium 


Ms 


i a_t_i_ti_L£ \-A 


u 


Manganese 


Mn 






Merc ury 


H" 






Molybdenum 


Mo 






Neodynium 60 


Nd 






Neptunium 93 


N'n 






Neon 10 


Ne 






Nickel 28 


Ni 


K ,-, 




Niobium 4 1 


Kb 




■ 


Nitrogen 7 


>4 




0 


Osmium 76 


Os 






Oxygen 8 


O 




| 


Palladium 46 


Pd 






Phosphorus 15 


P 


^ . , . ^\ 




Platinum 78 


Pt 






Plutonium 94 


Pu 







J 09 



0) jci 




S 10 
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.j_i=JI 5JT £y> j>==j 1 1<5 /.ljU.,.Vl Sj^r mil 3-lutJI (9)JSLi 



3 1 5 



(10) J£Jl 




j i i i i * * i f i 



.^ilSUI jljIJjII JjLL» 1970 ^1 1850 (j^S^lilJ ^UJI ^julUI g-lSiVI 



S 16 




(12) JCi 



3 17 





318 




(is) jca 






520 




321 




122 
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I j'j> * I5j>_l*JI K_djL^ ,:- — tl ; 1 977 jij-^jha ^jUj*. jujv! -I 

-(^.il t^x&VI *l oLc.^1^-3jjju>JI Ljv^JjJSjUI ^ t f l m»>Lll : 1967 O^-*-^' e^- J-* 3 ^ "2 

■ j -9 jjuJI 

.^H^-JM^I jb 31 1 jjuJI ^jI^ ^U-JI t> j-A : 1976 ju^I -3 

-Sj_aLiJI-jj_tlul^ (JjLj SjLiJajv : I947(cj^_l>- j>j_4_*_a <l^>.jj) ,j^jjJ i_3LLujjj>- -4 

-J^L^JI jl J-dJLlaJL^ <LljJjJJ Sj^MI : I960 t(jL>.| jJI Jl_uZ. j^j f ^ Cj ^JeZl>. ^Uj^j) 0-^3^ "5 

. Sj-A Li] I LjJ, I jlj -2 *j^-^l*JI ^jjIj • 1958 t(^»^La) (j^lajLu ^jj^>- -6 
.3j_aLSJI-(p.L*1*JI j ^cJL«J1 : 1973 tjLUI o^j-i -7 
-j_ua-a-i_3jLm jlj -4 jjuJI-dLL^ ^lL^ii^-jjj-^JUJ I j-iSLdTJI L y J -uj\ : 1977 ^_l-l.->o -8 

.Sj-aUJI-J^I jl -126 jjuJ I-JM^JI ^ o^^' : 1961 ^LitJI J>>*^ o^Lii -9 

jd^XI-JjVl j>jl*JI-u_! jlc f^l*JI ^jjIj (jt^ j-<ilmXI CjUtjl : 1978 ,i^jJU t j-<^- jJI J-uz - 10 

-5 a| 5_i II 3jlj^-4_j_jLjjjJI^ tL<ujLiII '"'Ijl .^.-wtl-Ajl .x-^tU aIaJI : 1967 ,^_yi_ul A-JajtJl juc -I I 

-aj-Ltll (jlcVl tjjJiLlI ^ 4_uL_ujVI (jit ^-j>»JI J : 1961 ,<jjj^j9 Sjji -13 

. 5^_41_5JI-^_ijl5JI (Jj^jSJ lj j'^' Sjl : 1 958 i^jjj^*- \y j&j I ^jlLU - 14 

-jr* ^ ''^j' 01 'L.-aJj^a-J^j-J I LlvjJj-ln. : 1961 (^_J^>.Tj ^IsjjZ. 4JUI 4_4j>-jj) ljr & S $ cLLjjJj^ -15 
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